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you (nuf wuuuf a BARGAIN BULB 



.Let's see what happens when somebody sells 
you a "bargain" lamp bulb. Let's burn this 
"bargain" in an electrical laboratory beside a 
genuine G-E MAZDA lamp. Let's suppose we 
burn both lamps a thousand 
hours at average current costs. 

Here is an expert's report: 

"Assume the price of a good lamp 
—such as a G-E MAZDA lamp— is 
15/ and the price of the so-called 
'bargain' lamp is as low as 
10/. On the basis of the same 
amount of light for 1000 hours, 
for every dollar spent to burn the 
good lamp, it would be necessary 



to spend over a dollar and a half to burn the 
inferior brand ... or fifty per cent more. 

"In fact there are 'bargain' lamps on the market 
today that you could not afford to burn even if 
you were given the lamps free and 
handed a one dollar bill with each 
one besides." 

Here is an easy— and sure — way to 
identify a good lamp. Look 
for this mark -^j^, on every 
lamp you buy — for any 
purpose. It identifies a true 
bargain in light. General 
Electric Company, Nela 
Park, Cleveland, Ohio. 
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It takes 




operations 



TO FINISH ONE FORD VALVE 



Each Ford valve requires twenty-five 
separate operations irom the time 
work starts on a rough valve until it is 
ready for use. That is a surprising num- 
ber of operations for such a simple look- 
ing part, but typical of the care used 
in the manufacture of all Genuine Ford Parts. 

Ford valves are made in Northville. Michigan, 
in one of fourteen Ford single-department plants 
located within fifty miles of the plant in Dearborn. 

The stems of the rough valves first receive two 
preliminary grinding operations. Then they go 
through a furnace where the heads are brought 
to a red heat. Next, automatic fingers place them 
in a huge machine where a ram strikes the red- 
hot heads, which refines the grain structure in the 
head, straightens it, and forms the valve seat. 

Valves then pass through other grinding, ma- 
chining and polishing operations. 




Each stem is ground five times for 
greater accuracy and smoothness. In- 
spection gauges keep a constant check 
on the precision machines. 

In spite of this care, each Ford valve 
is subjected to most rigid final inspec- 
tion. Amplifying gauges check the stem for round- 
ness within two ten-thousandths of an inch. Sim- 
ilar gauges check diameter. Other inspection 
equipment indicates the slightest "run-out" of 
seat and checks stem end for squareness. Then 
the valves go into a constant temperature room 
where they are inspected for length. 

While the difference in length of a valve stem 
under normal temperature changes is very slight, 
measuring valves in a room where temperature is 
controlled indicates the precautions taken in man- 
ufacturing Ford parts. That is why it pays to 
get Genuine Ford Parts for your Ford car or truck. 
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HAVE BROUGHT MANY IMPROVEMENTS IN TELEPHONE SERVICE 



BACK in the early days of the 
telephone, practically all wires 
were carried overhead on poles' 
or on house-tops. Some of the 
tallest poles carried as many as 
thirty cross-arms and three hun- 
dred wires. 

If the old system were in use 
today the streets of our larger 
cities would scarcely have room 
enough for their canopy of wires. 
Traffic would be impeded, tele- 
phone service subjected to the 
whims of nature. 

Better ways had to be 
found and the Bell System 



found those ways. As many as 
1800 pairs of wires are now 
carried in a cable no larger than 
a baseball bat. Ninety-four per 
cent of the Bell System's 
80,000,000 miles of wire is in 
cable; sixty-five per cent of it is 
beneath the ground. 

This has meant a series of 
conquests of space, and insured 
greater clarity and dependability 
for every telephone user. But it 
is only one of many kinds of im- 



provements that have been made. 

The present generation does 
not remember the old days of the 
telephone. 

Service is now so efficient that 
you accept it as a matter of 
course. It seems as if it must 
always have been so. Yet it 
would be far different today if 
it were not for the Bell System 
plan of centralized research, 
manufacture and administration 
—with localized operation. 
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War Sentinels of the Pacific 

OTORM-WRACKED, befogged, a menace to ship- 
ping and a grim haven to the shipwrecked are the 
Aleutian Islands, nearly bridging the north Pacific 
ocean from Alaska to Asia. These little known vol- 
canic islands, sometimes rising or sinking mysteri- 
ously into the sea, may one day be the site of an 
American "Gibraltar," a scouting and supply base for 
the air fleet defending our shores. From a hidden 
"aerie" in this thousand-mile archipelago planes 
could be dispatched to disperse any warships steam- 
ing to attack this country. An article next month, il- 
lustrated by eight pages of pictures in color, describes 
these islands of the north and the part they may play 
in defense strategy on the Pacific. 



Next Month 

'T 1 HERE'S no end of fun in mak- 
ing a pack of cards do stunts. 
"Just choose any card in the 
deck," you tell the crowd at an 
evening party, and a moment lat- 
er at your command the card 
fairly leaps out of the pack to 
dazzle and baffle your friends. 
With a little practice you can put 
over the tricks described in the 
next issue by Richard Cardini, 
master of card magic. 

He's the Big Noise 

£OUNT G. Mazzaglia Cutelli 
can fake a noise that sounds 
more natural than the real thing. 
He rolls a walnut on a drum head 
and you'd swear the Graf Zep- 
pelin was overhead. He bounces 
a basket-ball bladder with buck- 
shot inside it and you imagine a 
munitions factory just blew up. 
An article in the November issue 
reveals some secrets of this great 
"sound-maker" for radio studios. 



"Down Flaps!" 

IT down in the pilot's seat of a 
giant transport and take the 
ship over its route, from the 
warm-up at the hangar to the 
"Down flaps!" order that brakes 
her speed to fifty-eight miles an 
hour as she touches earth after a 
200-mile-an-hour flight. You're 
partner to a transport pilot in the 
nose of an airliner in an article 
next month. 
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"SIMONIZ makes 
them Stay New!" 




Millions of motorists have found it is 
wiser to Simoniz their cars. You will, 
too. Simonizing quickly and easily 
restores the lustre to the finish, makes 
it last longer, and keeps cars beauti- 
ful for years. So, it doesn't matter 
whether your car is old or new, the 
sooner you Simoniz it the better. 



You can Simoniz a car 
only with Simoniz 
andSimonizKleener. 
Always insist on 
them and your car 
will stay beautiful. 
For your protection, 
the famous trade- 
mark SIMONIZ is 
placed on every can. 



MOTORISTS WISE 

SIMONIZ 
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Advertising 

statues, plastic, billboards supplanted by 561 

store on wheels helps small-town merchants. . .571 
Airplanes 

antenna, loop, reduces static on airliners 535 

bomber, giant, flies four miles a minute 519 

flying fort carries cannon and guns 483 

indicator, pendulum, land speed recorded by. . .540 

propeller brake for 508 

pusher type, lands safely 557 

radio-guided model S72 

robot, radio controls on flight 551 

wings tested by specially equipped auto 507 

Airport — floating, shaped like arrow 534 

Alarm — intruder's approach told by 575 

Animals — deep-sea, rival flowers in beauty 545 

Automobiles 

four-letter code locks car and blows horn. 



motorless, passengers pump pedals 



,511 
.502 



"penthouse" mounted atop car 549 

race, Indianapolis, rules for 518 

509 



radio car gives safety lectures 



Automobiles, Accessories — radiator, two-way flush- 

pr rlnntiK 556 



Automobiles, Fuel— oil drives car fitted with pipe 
system 



544 



Automobiles, Repairing — tires, vulcanizing outfit 
for 



523 



Bicycle 

British made, twelve speeds provided in 556 



exercise, rowing and pedaling motions com- 
bined in 



580 



tail-light fits any mud guard 56S 



Billiard Table — ping-pong set, folding top on ta- 
ble makes 



529 



Boats and Boating 

miniature racing, gas engine drives 



■ 565 



sails, smoke tests, to find wind effect 517 

speed boat, resembling whale, is streamlined . .497 
Building Construction — arches, wood, found strong 

and cheap 556 



Cable, Telegraph— soap bubbles find leak in 509 



Camera 

aircraft miles away spotted with 



.567 



ten-lens, wide area mapped from air by 535 

Carbon Monoxide — eliminator removes peril of... .502 

Church— model of stone has organ that plays 541 

509 



Cycle, Water — dual operated, run by hand or foot , 
Cylinders — radio detects hidden defects in, 



542 



Dam — Norris, two-thirds complete 485 

Dolls— art models, homemade dolls used as 527 

Exposition— Paris' world's fair 558 

Fan — folding, fits in pocket when not in use 542 

■ .529 



Fire Truck— inclosed, traffic peril reduced by 
Fish and Fishing — flashlight in plug for night 
trolling 



52S 



Flagpoles — nerve required to "doctor" 576 



Flies — mushroom grower realizes profits from . 
Football — "raincoat" for wet ball 



.565 



.544 



Fuse — neon light locates blown fuse instantly 567 

Garbage — grinder reduces to pulp for drain pipe. . .542 
Gasoline— "solid gasoline," a new fuel for airplanes 

and autns 535 



Glass — tempered, bends without breaking 550 

Gun. Heat — warm air blown through nozzle with . ■ . 566 
Household Devices 578, 579 



Library — bookshelves, open, in Madrid park 567 

Locomotive — steam, has streamline shell 541 

Melons— waxing keeps fresh 483 

Meter — "pay as you park," in Oklahoma City 519 

Moon — eclipse aids radio 529 

Motorcycle— —one-wheeled, one-cylinder engine runs. 508 
Moving Pictures — fog, London, oil spray makes. ■ ■ .518 
Oil — Staten Island port supplies half million people. 543 
Organ — amplifier imparts volume to reed organ. . ■ .508 



Paint and Painting 

baker, portable, dries auto paint quickly 576 



scaffold raised on telescoping pipe 566 

Photography— meter, exposure, aids photographer . 565 
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SAVE MONEY ON YOUR 

HOME REPAIRS IT 



Quick, easy, dependable 
ways to make over 100 
of the commonest 
emergency and routine 
household repairs are 
explained in this free 
booklet. 



Home *> Auto 
Repairs 




WITH 

SMOOTH-ON 



Writ* For 

FREE BOOK 




Every householder has his un- 
lucky days, when something sud- 
denly leaks, breaks or comes apart, 
but — you can laugh at many such 
emergencies and save much money if you keep a 
can of Smooth-On No. 1 handy and do your own 
repair work! 

Smooth-On No. 1, applied with- 
out heat and without special tools, 
hardens into metallic iron and holds 
on any metal. It offers the simplest 
means of stopping water, steam 
or gas leaks, and is ideal for use 
on pipes, boilers, tanks, heating 
systems and automobile radiators, 
kitchen utensils, etc. The repairs 
can usually be finished before a 
professional fixer could arrive, and 
at a very small fraction of the cost of an outsider's 
work. 

Resetting a loose handle, lock, hinge, stripped 
screw, bolt or nut with Smooth-On No. 1 seldom 
takes more than several cents 
worth of material and a few 
minutes of time, but the re- 
pair holds like new. 

Properly made Smooth-On 
repairs are permanent, avoid 
labor expense, often avoid 
buying a much more expen- 
sive renewal part, and you 
have the satisfaction of know- 
ing that the work is well done. 

A dollar saved is a dollar earned, and the money 
you can keep each year by utilizing Smooth-On 
No. 1 at every opportunity is a substantial sum. 
Perfect results require only that simple instructions 
be followed. 




; STOPS^mVKS 

J <smooth5JT> 

Cements IRO" 


1 Get the free booklet by returning 
1 the coupon, and buy Smooth- 
1 On Xo. 1 In T-oz., 1-lb. or 
I 6-lb. can from any hardware 
1 store or If necessary from us 
direct. 


®o it with SMOOTH ON 



SMOOTH-ON MFG. CO., Dept. 37 
574 Communipaw Ave., Jersey City, N. J. 

Please send the free Smooth-On Repair Book. 

Name , 

Address 

10-35 
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fhaietiat ditfetetue 
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GENUINE MASON ITE 



TEMPERED 



PRESDWOOD 



THE very first time you build anything with Gen- 
uine Masonite Tempered PRESDWOOD you'll dis- 
cover a lot of new features you never knew could 
exist in construction material. • 

In the first place, it comes in boards with a sur- 
face of iron-like hardness and marble-smoothness. 
Yet it can be cut and sawed with utmost ease. 

Secondly, it is absolutely grainless, and moisture- 
resisting. Will not warp, chip, split or crack. 

Thirdly, Genuine Masonite Tempered PRESD- 
WOOD possesses a pleasing, natural, warm-brown 
finish which can be used without further treat- 
ment. However, varnish, paint, lacquer or enamel 
can be applied if desired. 

Fourthly, whenever and wherever you buy Gen- 
uine Masonite Tempered PRESDWOOD, you will 
find it absolutely uniform in quality. 

Genuine Masonite Tempered PRESDWOOD is 
available from leading lumber dealers in 1 g", %e" 
and thicknesses. Send in the coupon below 
for a sample to experiment with in your own shop. 

MASONITE CORPORATION 

111 W. Washington St., Chicago, 111. Dept. PM-10 

Please send me a free sample and additional information 
about Genuine Masonite Tempered PRESDWOOD. 

Name 



Address 
City 



_State_ 
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for ALLOY BEARINGS 5 

AND 

PLATED PISTONS 

CONTAINS NO HARMFUL 
OILS OR ACIDS 

In a serie« of chemical ami lubrica- 
tion tests recently made by Technical 
Service Bureau and Phoenix Labora- 
tories to determine tlie value of Pyroil 
on silver alloy bearings, it was found 
that Pyroil induced 15.1% less friction: 
withstood 20% greater pressure; showed reductions of 
13.5% in friction losses and 30% reduction in tempera- 
ture rise. ALSO. THAT PYROIL IS ENTIRELY 
FREE FROM CHLORINE AND CHLORINATED 
DERIVATIVES as well as other chemicals reputed 
to produce detrimental chemical action on alloy 
bearings. 

Whether your car Is new or old — new type bearings and 
pistons or the conventional — by all means use Pyroil 
regularly. Only :m ounce or two. as required. gives you 
marvelously increased operating results. At the same 
time It protects frlctlonal areas against damage during 
the break-in period and for the life of your car. Safeguards 
bearings, gears, frees valves, seals rings. Increases power. 

Sold the world over, at service stations, garages and 
other dealers. Mail coupon for further facts. Manu- 
factured and Guaranteed by Pyroil Company, W, V. Kid- 
der. Pres.. 510 Pyroil Bldg.. LaCrosse, Wis., U. 8. A. 
Pyroil has been tested by Popular Mechanics and is 
used by Popular Mechanics' Presses and Publishing 
Equipment. 

DISTRIBUTORS — FOR AN UN- 
USUAL BUSINESS OPPOR- //l/tca~* 
TUN IT Y, CHECK COUPON BE- W/lfllSfr*^ 1 

low. 

Look for t his signature on every can. Xs Pres 

PYROIL COMPANY. 

510 Pyroil Bldg.. LaCrosse. Wis.. U. S. A. 

Please send facts of Pyroll's efficiency with Alloy Bearing. 
Pyroil Guarantee, etc. 

Please send details of the Pyroil Sales Opportunity tor me. 

Name 

Address 

City 

County State 
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Potato — sound speeds growth of ....528 

Poultry — farm, indoor, operates like factory 517 

Radio 

globe, world, for short-wave listeners 586 

hints for experimenters 585 

two-way radio fits small plane 577 

Radio, Aerials — antenna, receiving, how to install 

—Part III 584 

Radio, Apparatus 

oscillator, full-range test 586 

rectifiers, copper-oxide, how to make 582 

super tuner has cast-aluminum chassis 586 

Radio, Receivers — short-wave super has crystal 

filter 581 

Radium — clucking "radium hen" finds element 

when lost 540 

Railroads 

chair car, luggage rack under seat 560 

double-deck cars used on suburban traffic in 

Pari s 544 

rails welded together take out "clicks" 523 

Razor — self-rinsing, removes water by spinning. ■ . .572 
Refrigeration — carbon-dioxide gas deposit waiting 

to be turned into Dry Ice 556 

Refrigerator — sun's rays used to cool 560 

Robots-checks signed and signatures counted by. .540 
Sanding Block — rubber, curved surfaces sandpa- 

pered on 557 

Scale — postage required for letters found by 507 

Seed — germination slowed by red spot in spectrum ■ 560 
Tester, Electrical — vest-pocket, carried like foun- 

tain pen S72 

Theater 

drive-in. has speaker for each car 528 

model. Silver Jubilee, in London 534 

Time Calculator — disk calculates time for any place ■ 549 

Truck 

fort on wheels carries government money 580 

road or rail, standard vehicles converted into. .497 
Wasps — transport, air-conditioned, brings overseas. 497 
Wrench — screwless, pressing thumb on cam adjusts .483 



AMATEUR MECHANICS 

Ammonia— experiments with, practical 614 

Bathing Suit — fruit jar used for storage 592 

Book Ends — "Scotty," made from brass or copper. 604 

Calendar— envelope on back for records 592 

Cards, Playing 

camphor used to clean 600 

monograms on, process for doing 599 

Chopping Block — bevel to eliminate accidents 593 

Chute, Trash — cabinet in basement houses 613 

Drawer — spring stop for is released in a moment. .620 
Fishhooks — pictures hung from moldings with. .. 60S 

Floor Boards — tool, time-saving, for removing 604 

Fountain — soap bubble, is beautiful night display. .612 
Furnace 

mat, linoleum, catches ashes and coal 591 

vacuum-clean hot-air pipes 609 

Furniture — table, foot, folds into chair 619 

Heating — gas-stove oven used for 599 

Jack-o'-Lantern — balloon, toy, and flashlight make . 593 

Kindling — sawdust and rosin molded for 612 

Lamps — bases, modern, you can make 606 

Lantern Slides — typewritten, using Cellophane and 

carbon paper 592 

Lathe 

band saw used to make diagonal cuts 600 

tailstock, windshield nut handy to adjust 600 

turnings, small diameter, smoothed with plane. 610 

Lighting — porch light made from wine bottle 60O 

Locks, Cabinet — windows made burglar-proof with. £18 

Message — secret, how to write on paper 605 

Models 

railway, fence of hairpins 596 

steering wheels for, easily made 605 

Oilstone — rubber band around prevents breakage. . 610 

(Continued to page 8A) 
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Are you, too, up against life's big question— 

How Can I Make More Money? 



Every bill to be paid, every need to be met, every 
dream still unfulfilled — demands the answer to 
this question. For on its answer hang all the 
other answers of life: how you live, what you 
wear, where you go, what you do, the position 
you hold, the one you hope to hold in future! . . . 



MORE than anywhere else, this question haunts you 
daily on the job. You want a bigger salary; more 
pleasant and interesting work to do; more advantages 
for your loved ones — recreation, travel, social activities. 
And so, as you keep plodding on, in between the little 
thoughts comes this big one, again and again: "How 
can I make more money?" 

Well, how can you? ... By working harder than ever, 
so as to attract more attention to your industry? Thou- 
sands of people are working harder than ever, these 
days; employers have no worries on that score. By try- 
ing to "get a stand-in" with somebody of influence? 
Plenty of people have tried that, too — only to fall down 
because they couldn't deliver. By getting "outside 
work" to do? Sooner or later, your regular job suffers 
— and then what? 

Out of the corner of your eye you can see a long line 
of folks just waiting for the job you have now. Any time 
you're "out," a dozen others are ready to step in. So 
it's dangerous to resign and look elsewhere, isn't it? 
Besides, jobs in your same line elsewhere are bound to 
pay about what you're earning now. 

Whai's Wrong, Anyhow? 

Let's be quite serious for a moment about this "money" 
question. Who, as you glance around the business 
world, are the money-makers in it? Are they the filing 
clerks, typists, stenographers, bookkeepers, timekeepers 
and routine clerical people? Or are they the expert sales- 
men, the accountants and C. P. A.'s, the attorneys, the 
traffic managers, the personnel directors, the sales cor- 
respondents, the sales managers, and other executives 
who give orders for other people to execute? 

And how did these money-makers, with their envi- 
able jobs and opportunities, "get that way"? Was it 
simply by working hard — having a "pull" — changing 
jobs till they found the fat salaries they wanted? 

Experience says no ! They make more money than 

the rank-and-file in business for just one reason: they 




have trained for the better-paid specialized functions 
that Tom, Dick and Harry, the rank-and-file, cannot 
discharge. 

Their Answer is Yours 

That is their answer to life's biggest question. It is your 
answer as well. And LaSalle Extension University has 
made it possible for YOU — granted a real purpose and 
adequate education — to train for the field in which you 
would prefer to earn more money. Without leaving 
your job, you can do what more than 800,000 men and 
women have done already: utilize your spare time for 
home study that definitely equips you to get your 
money question answered. 

The coupon below lists a number of specialized voca- 
tions which today offer the interesting work, attractive 
opportunities, gratifying incomes — all the rewards that 
go with "bigger responsibilities." Pick out the one that 
most appeals to you, check it, and add your name and 
address. Find out the interesting facts about it which 
your inquiry will bring you promptly, without obliga- 
tion. Send your request along NOW, and learn how to 
get the one right answer to this biggest of life's ques- 
tions — the question of "more money." 



Don't act on this advertisement unless you're really in earnest. 



LASALLE EXTENSION UNIVERSITY. Dept. 1064-R, Chicago 

I would like to have your special booklet — without any cost or obligation to me — about my oppor- 
tunities and your success training in the business field I have checked. 

□ Business Management □ Expert Bookkeeping □ Business 

□ Higher Accountancy DC. P. A. Coaching English 11 rtRSONjJJ& I 

□ Traffic Management □ Industrial Management! □Effective , 

□ Modern Salesmanship □ Modern Foremanshlp Speaking 

□ Commercial Law □ Personnel Management □Office Mgm't 

□ Law: Degree of LL. B. □ BusinessCorrespondence □Stenot.vpy ' 

Name Age 

Address 

LaSalle Extension University 

When writing to advertisers please mention Popular Mechanics 
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NORTON ABRASIVES 




Carving dolls is 

fun says Tony Sarg 

THIS grumpy "Duchess", carved by Tony 
Sarg, has amused thousands who have seen 
his Marionette show, Alice in Wonderland. In 
his school in New York City, students learn to 
carve character heads. 

"A sharp tool minds you; a dull tool won't", 
is Tony's way of impressing beginners. 

Dull tools are like the grumpy Duchess. How 
often workers in industrial shops and home 
workshops struggle along with dull tools that 
won't mind them! A few moments with an 
India Oilstone or a white Hard Arkansas Oil- 
stone will win a tool over to mind amiably. 
Your hardware dealer will show you in rhe 
Norton Abrasives line benchstones in coarse, 
medium, fine and combinations, as well as slips, 
files and wheels. 

Use what Experts use 

How to sharpen tools according to their shape 
and purpose is made clear in "How to Sharpen." 
Write for it today. 



BEHR-MANNING CORP. 

DIVISION OF NORTON CO. 
Dept. O, Troy, N. Y. 

Gentlemen, Please send me free the book "How 
to Sharpen." 



Name ... 
Address 
Dealer . 
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Pencils-data recorded on photo films with 618 

Photographs — Cellophane ribbon used as corners 

for mounting 604 

Photography 

lamp, improved handle for 592 

photo-flood lamp, paper plate as reflector for. .610 

weights act as formula 591 

Plugs — attachment, repair for loose 593 

Saws and Sawing 

band-saw operation, tricks of 611 

circular saw, inner tube protects teeth of 610 

stop gauge for circular saw 618 

Scraper — toothed, smooths edges of turned work.. 593 
Sewing Machine — belt wedge prevents accidents to 

children 604 

Ships and Shipping — Crusaders' warship, model of .587 

Sink — drain, old piece of chain used to clean 612 

Solder, Wire — "fence" of, small parts held on step- 

ladder with S92 

Soldering Iron — bottle caps keep handle cool 610 

Spool Holder — thread ends kept handy by 593 

Table — Duncan Phyfe drop-leaf 594 

Telephone — play telephone for the junior electrician . 601 
Thermometer— hose, rubber, protects against 

breakage 591 

Tongs — clothes, hot, lifted from boiler with 618 

Toys — "rollicking Rufus" will dance jig 609 

Workbench — seat swings out of way 613 



SHOP NOTES 

Automobiles 

springs, tinfoil helps eliminate squeaks in.... 629 

tire pump, blowing out the gas line in 639 

Automobiles, Accessories 

connecting-rod bearings, dressing down 638 

rack to keep bearing caps in order 640 

spark-plug cables, assuring electrical contact 

of 639 

Automobiles, Batteries — pliers altered for battery 

work 639 

Automobiles, Driving — accessories shut off when 

motor stops 638 

Automobile's, Repairing 

generator commutator, truing up 638 

kinks, time-saving, for Chevrolet mechanics ... 640 
spring keepers, tool holds down valve to insert . 639 

valve lifter, emergency 638 

Battery, Tungar — bulb, sagged filament in, simple 

repair for 637 

Blowtorch — steel wool on, cleans soldering iron. . . .629 

Brush, Scrub — hose attaches handle to 630 

Brushes — coil spring in water pan helps to clean. .624 
Drafting — triangle, preventing ink smears from. . . .631 

Hoist — barrels, vinegar, raised with 630 

Ladder — crossbar at upper end 625 

Lathe 

box, drop-side, needs no dustpan 624 

turned work, marking parallel to its axis 625 

Metal — finishing in the home shop 626 

Paint and Painting 

clothespin guide for striping brush 631 

window streamers, brush marks eliminated ... 625 

Pliers — small-nose, rubber band improves 630 

Poultry — feed cooker, funnel in pail makes 624 

Saws and Sawing 

push stick useful with circular saw 637 

table, large, for workshop 621 

Scraper— on wagon box, clay removed from shovel 

with 629 

Seeds, Sacked — glue on tag displays samples of... 631 

Shavings — blower removes from drill press 630 

Sifter — horseshoe aids in using 630 

Sign — "paddle-wheel," made from junk parts 624 

Solenoids — how to make 632 

Sugar, Brown — lumps in barrels, preventing 637 

Toenailing — tool for carpenters aids in 631 

Workbench — boards projecting from lumber pile 

serve as 631 
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YOU CAN REPEAT ALMOST 
EVERY EXPERIENCE IN LIFE 



—EXCEPT 



Today is life. Tomorrow is a hope. Yesterday is 
a dream. Nothing is so dead as a day that has 
passed. Only the trailing clouds of memory remain. 

One today upon another today — how quickly a 
decade is built! Youth approaches manhood in 
high heart, embraces maturity as the period of his 
conquest, then "remembers with a sigh the days 
that are no more." 

So life goes — like that. NOW is the only oppor- 
tunity. NOW is the moment of success. NOW men 
decide — NOW men win or fail. 

Are you one of the men who are wondering 
today what will happen to them tomorrow? Then 



remember this: // you take care of today, tomorrow 
will take care of itself. And one of the most im- 
portant safeguards you can take is to be certain 
your training is modern . . . that you are adequately 
equipped to master the problems of 1934. Today, 
in almost every line of human endeavor, ambitious 
men are modernizing their training by spare-time 
study of International Correspondence Schools 
Courses. Their action is a guide to you — and 
NOW is the time to act! Complete information on 
any subject in which you are interested will be 
sent without cost or obligation. The coupon is for 
your convenience. Return it today. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



Without cost 
and Why," and 



BOX 5595-H, SCRANTON, PENNA. 

or obligation, please send me a copy of your booklet, "Who Wins 
full particulars about the subject before which I have marked X: 



□ Architect 

□ Architectural Draftsman 

□ Building Estimating 

D Contractor and Builder 

□ Structural Draftsman 

□ Structural Engineer 

□ How to Invent and Patent 

□ Electrical Engineer 

□ Electric Lighting 

□ Welding, Electric and Gas 

□ Reading Shop Blueprints 

□ Boilermaker 

□ Business Management 

□ Office Management 

O Industrial Management 
D Traffic Management 

□ Accountancy 

□ Cost Accountant 



TECHNICAL AND INDUSTRIAL COURSES 

□ Heat Treatment of Metals □ Plumbing □ Steam Fitting 

□ Sheet Metal Worker □ Heating □ Ventilation 

□ Telegraph Engineer □ Air Conditioning 
D Telephone Work □ Radio D Steam Engineer 



□ Mechanical Engineering 

□ Mechanical Draftsman 

□ Machinist 

□ Patternmaker 



□ Steam Electric Engineer 

□ Marine Engineer 
□ Toolmaker □ R. R. Locomotives 

□ R. R. Section Foreman 



□ Gas Engines □ Diesel Engines □ Air Brakes □ R. R. Signalmen 



□ Aviation Engines 
D Automobile Mechanic 

□ Refrigeration 



□ Highway Engineering 
D Civil Engineering 

□ Surveying and Mapping 



BUSINESS TRAINING COURSES 



D C. P. Accountant 

□ Bookkeeping 

□ Secretarial Work 

□ Spanish 

□ Salesmanship 

□ Advertising 



□ Service Station Salesmanship 
D First Year College 

LJ Business Correspondence 
n French □ Lettering Show Cards □ Signs 
D Stenography and Typing 

□ Civil Service □ Mail Carrier 



D Bridge Engineer 

□ Bridge and Building Foreman 

□ Chemistry 
O Pharmacy 

□ Coal Mining 

□ Mine Foreman 

□ Navigation 

□ Cotton Manufacturing 

□ Woolen Manufacturing 

□ Agriculture 

G Fruit Growing 
Q Poultry Farming 

□ Railway Mail Clerk 

□ Grade School Subjects 

□ High School Subjects 

□ College Preparatory 

□ Illustrating 

□ Cartooning 



Name Age., 



.Address.. 



City State Present Position 

// you reside in Canada, send this coupon to the International Correspondence Schools Canadian, Limited, Montreal, Canada} 
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TRY FOR AN 



SCHOLARSHIP 



Copy this girl and send us your drawing — perhaps you'll win a 
COMPLETE FEDERAL COURSE FREE! This contest is for 
amateurs, so if you like to draw do not hesitate to enter. 

Prizes for Five Best Drawings— FIVE COMPLETE ART 
COURSES FREE, including drawing outfit. (Value of 
each course, $190.00.) 

FREE! Each contestant whose drawing shows sufficient merit will 
receive a grading and advice as to whether he or she has, in our 
estimation, artistic talent worth developing. 

Nowadays design and color play an important part in the sale of 
almost everything. Therefore the artist, who designs merchandise 
or illustrates advertising has become a real factor in modern in- 
dustry. Machines can never displace him. Many Federal students, 
both men and girls who are now commercial designers or illus- 
trators capable of earning from $1 000 to $5000 yearly have been 
trained by the Federal Course. Here's a splendid opportunity to 
test your talent. Read the rules and send your drawing to the 
address below. 



RULES FOR CONTESTANTS 
This contest open only to 
amateurs, 1 6 years old or more. 
Professional commercial artists 
and Federal students are not 
eligible. 

1. Make drawing of girl 5 
inches high, on paper 6Vi 
inches square. Draw only the 
girl, not the lettering. 

2. Use only pencil or pen. 

3. No drawings will be re- 
turned. 

4. Write your name, address, 
age and occupation on back of 
drawing. 

5. All drawings must be re- 
ceived in Minneapolis by 
Sept. 25th, 1935. Prizes will 
be awarded for drawings best 
in proportion and neatness by 
Federal Schools Faculty. 



FEDERAL SCHOOLS INC > 



Dept. 10315 Federal Schools Bldg. , Minneapolis, Minn. 



Copyrighted material 
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Learn 

ELECTRICITY 

SEND TODAY FOR DETAILS OF MY 

Pav'Tuition-after* 
Graduation Plan! 

Get training i n 90 days, right herein the great Coyne 
Shops — not by correspondence — but on real 
electrical machinery. Mail the coupon below. If 
you are short of money I'll send you all details of 
my finance plan and consider your application. _ If 
accepted, you won't have to start paying tuition 
back until five months from the date you start 
school, and then you'll have over a year to com- 
plete your payments. 

Tremendous Developments 
Ahead in Electricity! 

TTERE Is YOUR opportunity to cash In. Every day brings news of new developments In every branch of Bice- 
's"*- trlcity, with more opportunities, more jobs, and a greater future for the trained man than ever before. 
I consider the fellow who is ambitious enough to want to get ahead by taking my Training, worthy of my help. 
MAIL THE COUPON BELOW and you can prove to me that you are willing to spend just THREE MONTHS in 
the Coyne Training Shops Learning ELECTRICITY. Then, I'll tell you about my finance plan, which has enabled 
many to get complete Training and pay tuition back later* 

Learn By Doing In 90 Days 




STUDENTS BUSY AT WORK IN GREAT COYNE SHOPS 



Lack of experience or ad 
vanced education bars no 
one. I don't care if you 
don't know an armature 
from an air brake — I don't 
expect you to! It makes 
no difference! Don't let 
lack of money hold you 
back from getting all de- 
tails of my amazing plan. 

MANY EARN While 
LEARNING 

If yon need part-time work to help 
pay your living expenses and will tell 

us your problems we may be able to 
help you as we have thousands of 
others. Then in 12 brief weeks, in 
the great roaring shops of Coyne, 
we train you as you never drcumcd 
you could be trained . . on one of the 
greatest outlays of electrical appa- 
ratus ever assembled . . real dyna- 
mos, engines, power plants, auto, 
switch- boards, transmitting sta- 
tions . . everything from doorbells 
to farm power ana lighting . . full- 
sized . .infull operation every day I 

TRAINING 

By Actual Work 

No dull books . . . yon get individual 
training, .real actual work with only 
the theory you will need. Building 
real batteries . . . winding real arma- 




Prepare for Jobs Like These 

Bar* are a few of hundreds of poai- 
tions in the electrical field. Our free 
employment bureau gives you a fife- 
time employment service. 

ARMATURE EXPERT 
SUBSTATION OPERATOR 
AUTO ELECTRICIAN 
INVENTOR 
MAINTENANCE ENGINEER 

SERVICE STATION OWNER 
RADIO EXPERT 



tores, operating real motors, dyna- 
mos and generators, wiring houses, 
etc. That's a glimpse of how we 
help to make you a master electri- 
cian, and fit you to qualify for jobs 
leading to the biggest pay. 

Jobs 'Pay 'Future 

"I owe my Electrical success toyour 
12 week shop course, "saysR.B.Um- 
barger of Tennessee. "Two weeks 
after leaving school I took a wiring 
job," reports E. O. Berndt of Illi- 
nois, "and the profits from this one 
job alone more than paid for the 
entire course." A. C. Hoehnle of 
Ohio says "Received several raises 
in pay, dueto the training I received 
at Coyne." And I could quote 
from hundreds of letters of success- 
ful Coyne Trained Men, What they 
have done, you should be able to do! 

Electric Refrigeration 
—Air Conditioning 

Right now I am including my big new 
Electric Refrigeration and Air Con- 
ditioning course at no extra cost. 



GET THE FACTS 

Coyne is your one great chance to 
get intoelectricity. This school is 96 
years old— Coyne training is tested 
— proven beyond all doubt — en- 
dorsed by many large electrical 
concerns. You can find out every- 
thing absolutely free. Simplymail 
the coupon and let me send you 
the big, free Coyne book with 
photographs . . . facts . . . jobs 
. . . salaries . . . opportunities. 
Tells you how many earn expenses 
while training and how we assist 
our graduates in the field. This 
does not obligate you. So act at 
once. Just mail coupon. 



Get This 

FREE 

Book 





COYNE 



H. C. LEWIS. PRESIDENT ruuni/iu ion a 

ELECTRICAL SCHOOL \ AddTCBB - 

500S.PaullnaSt.,Dept. 75-72, Chicago, 111. I City 



Home of 
Coyne School 

This is our fireproof 
modern home where- 
in is installed thou- 
sands of dollars' 
worth of Electrical 
equipment of all 
kinds. Every com fort 
and convenience has 
been arranged to 
make yon happy and 
contented during 
your training. 

FOUNDED 1899 



. H. C. LEWIS, President 

■ Coyne Electrical School, Dept. 75-72 
I see s. Paulina St, , Chicago, III. 

J Dear Mr. Lewis: — Without obligation send mo 
I your big free illustrated oatalog, with all facts 
I about Coyne Training and details of your 

■ "Pay-Tuition-After-Graduation" Plan. 

i 

I Atoms.... 4^ 



State 
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Follow 
this Man 

Secret Service Operator 38 is on the job 

FOLLOW him through all the excitement of his chase 
of the counterfeit gang. See how a crafty operator 
works. Telltale finger prints on the lamp stand in 
the murdered girl's room! The detective's cigarette case 
is handled by the unsuspecting gangster, and a great 
mystery is solved. Better than fiction. It s true, every 
word of it. Noobligation. Just send the coupon and get— 

FREE! 

The Confidential Reports 
No. 38 Made to His Chief 

And the best part of it all is this— it may open your eyes 
to the great opportunity for YOU as a well paid 
Finger Print Expert. This is a young, fast-growing pro- 
fession. This school has taken men and trained them for 
high official positions. This is the kind of work you 
would like. Days full of excitement. A regular monthly 
salary. Rewards. 

Can you meet this test? 

Are you of average intelligence? Are you ambitious? 
Would you give 30 minutes a day of your spare time pre- 

F taring yourself for this profession? Answer "yes" and 
'11 show you how it is possible for you to attain all this. 
Send the coupon and I'll also send the Free Reports. 

INSTITUTE OF APPLIED SCIENCE 

1920 Sunayside Ave.. Dept. 13-57 Chicago, Illinois 



Institute of Applied Science 

1920 Sunny bide Ave., Dept. 13-57 Chicago, Illinois 

Gentlemen: — Without any obligation whatever, send 
me the Reports of Operator No. 38, also your illustrated 
Free Book on Finger Prints and your low prices and 
Easy Terms Offer. Literature will NOT be sent to boys 
under 17 years of age. 

Name 



Addrest 



i ! 

When writing please mention Popular Mechanics 



BETTER JOBS NOW 

DRAFTING 

Boostyourpay! Get a better job. 
As business picks up draftsmen 
are the first needed ! I furnish 
you all tools and a drawing 
table. And I'll teach you in a 
very short time by mail in your 
spare time until you actually 
have a desirable draftsman's 
position so that you are fully 
satisfied with your easy work 
and better pay. No previous ex- 
perience required. High School 
education not needed. Every- 
thing made plain by my prac- 
tical method right from the start. 

FOR MORE PAY— Learn at Home 

Opportunities opening up in auto work, aviation, electricity, 
machinery, and certain building lines. You'll be amazed how 
quickly you can prepare yourself in your spare time for MORE 
PAY by my practical method— now used for over 34 years. 
Thousands of successful graduates, aged 16 and 18 to past 50. 




Write TODAY for 



FREE BOOK 



Success in 
Draftsmanship 



*» 



This book explains my "Pay-Raising Plan." NOW is the 
time to prepare for that job. Write today. (No obligations). 
ENGINEER DOBE, Dlv. 33-77, LIBERTY VI LLE, ILL. 




Send $1.00 for Laugh Producing Program of 23 Trick Draw- 
ings with Instructions. Catalog of Chalk Talk 8uppliee Free. 

UAL DA ART SERVICE, Dept.*, Oshkosh, Wis. 



WORK FOR THE 




GOVERNMENT 



START 
$1260 to $2100 YEAR 



WOMEN 



MEN 

Railway Postal Clerks 
File Clerks 

Post off ice Clerks-Carriers 
Customs Inspectors J 
GET READY / 

/ 



Franklin Institute 

Dept. B174 
ROCHESTER, N. Y. 



Gentlemen: Rush to me, 
FREE of charge, list of U. S. 
Government big pay jobs. 
Send FREE 32-page book de- 



I IMMEDIATELY 

Common Education > 

Usually Sufficient scribing salaries, vacations, hours, 

Mail Coupon work. Tell me what to do to get 



Today — 
SURE 



one of these jobs. 



/ Name 

/ 

/ 

/ 

/ 

' Address 
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LOOK HERE, N.R.I, x 
HAS TRAINED HUNDREDS^ 
|OF MEN LIKE ME TO 
i MAKE GOOD MONEY 
GUESS I'LL GET THAT 
FREE BOOK 



t 





THIS IS SWELL r"UN>\ 
AND I AM BEGINNING 
TO MAKE MONEY 
ON THE SIDE ALREADY. 
RADIO SURE IS FULL 
OF OPPORTUNITIES 
FOR TRAINED MEN. 



^YOU CERTAINLY^ 
KNOW RADIO. 
MINE NEVER 

i SOUNDED BETTER 



/^THANKS" YOtT 

SEE I HAVE 
\ TAKEN (M.R.I 
V TRAINING 




OH! JIM, IT'S 
WONDERFUL 
NOW YOURE 
ON THE WAY 
TO SUCCESS 



YES MARY, AND 
THERE'S A REAL 
FUTURE FOR 
US IN THIS 
RADIO FIELD 




HERE'S PROOF 

that my training pays 





$3200 

In 
1933 



"My boolcn show that 
for the year 1933 I ran 
$3200. Radio acrviee 
doesn't come too tough 
for me now. You know 
who taught me Radio? 
— N.R.I."— J. P.WIL- 
SON, Box 43. W'est- 
ville. Okla. 



More 

Work r ' ^ * 
Than He 

"At- times I have more 
work than I can do. I 
average S400 to $500 
profit a year in spare 
time. I can always make 
a good living in Radio." 
—GORDON ANGWIN, 
1815 Barrett Avenue, 
Richmond. Calif. 




Picked Up 
$1800 
While 

Studying 



"I picked up $1,800 while 
Rtudyins, and I call that 
easy money — the time I 
gave my Radio work did 
not interfere with my other 
business." — OTIS DEN- 
TON , 14 1 0 5 Lorain 
Avenue, Cleveland, Ohio. 




I'LL TRAIN YOU AT HOME 

In Your Spare Time For A *^««^\ 

GOOD RADIO JOBi ) 



MAIL THE COUPON NOW. Get the facts about Radio— 
the Held with a future. N. R. I. tralnin? tits you for Jobs In 
connection with the manufacture, sale and operation of Radio 
equipment. It fits you to go in business for yourself, service 
sets, operate on board ships, in broadcasting, television, avia- 
tion, police Radio and many other opportunities. My FREE 
book tells how I train you quickly at home In spare time to 
be a Radio Expert. 

MANY RADIO EXPERTS MAKE S30. 550. $75 A WEEK 
Why struggle along In a dull Job with low pay and no future? 
Start training now for the live-wire Radio field. I have 
helped many men make more money. Hundreds of successful 
men now In Radio got their start through N. R. L training. 
MANY MAKE 55. 510. $15 A WEEK EXTRA 
IN SPARE TIME WHILE LEARNING 
Hold your Job. I'll not only train you In a few hours of 
your spare time a week, but the day you enroll I start sending 
you Extra Money Job Sheets which quickly show you how 
to do Radio repair Jobs common In most every neighborhood. 
I give you Radio Equipment for conducting experiments and 
making tests that teach you to build and service practically 
every type of receiving set made. James R. Rltz, 3525 
Chapline Street, Wheeling, W. Va.. writes: "During my 
training, my spare time earnings netted me an average of 
$1000 to $1500 yearly." 

FIND OUT WHAT RADIO OFFERS 
My book has shown hundreds of fellows how to make more 
money and win success. It's FREE to any ambitious fellow 
over 15 years of age. Investigate. Find out what Radio offers 
you. Read what my graduates are doing and making, about 
my Money 'Rack Agreement, and the many other N. R. I. 
features. Mail the coupon in an envelope, or paste it on a lc 
post card TODAY. 

J. E. SMITH, President, Dept. 5KP 
National Radio Institute, Washington, D. C. 

J. E. SMITH, President, Dept. 5KP 
National Radio Institute, Washington, D. C. 

Dear Mr. Smith: Without obligating me, send your book which points out the 
spare time and full time opportunities in Radio and your 50-50 method of training 
men at home In spare time to become Radio Experts. 

(PLEASE PRINT PLAINLY) 

NAME AGE 



J. E. SMITn. President 
National Radio Institute 

The man who has directed the 
Home-Study Training of more 
men for the Radio Industry 
than any other man in America. 




ADDRESS. 



CITY STATE. 
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MAI L BAG 



Old Cars Better? 

"I don't believe modern automobiles are 
as good cars as those of several years ago. 

Now, I had a 1924 
model that I ran 
close to 100,000 
miles with very 
little repairing. 
But, the 1934 mod- 
el (of the same 
make), for which 
I traded after 
running the other 
car ten years, 
gives me trouble 
and I have to take it to the garage a lot. I 
wonder how many others have had this ex- 
perience?" — Jerry Gilligan, Chicago, 111. 

A Powerful Model 




Romolo Leon with His Model Locomotive 

"Enclosed is photo of the scale model 
Pacific type passenger locomotive that I 
built in three and one-fourth years. It runs 
at 105 pounds steam pressure and will haul 
two tens. I did all the work, including the 
making of all patterns." — Romolo Leon, 
Los Angeles, Calif. 

Perpetual Motion? 

"Have you any information which either 
verifies the claim of perpetuity of motion 
with a mechanical device, or proves its im- 
possibility by such means? I venture to 



say that this letter is only one of many oth- 
ers you have received, for to 'perpetual 
motion' attaches a lure unique in mechani- 
cal lore." — R. Fischer, Sacramento, Calif. 

For the Whole Family 

"For nearly twenty years Popular Me- 
chanics has been our regular magazine and 
during that time, 
the pleasure and 
valuable informa- 
tion obtained from 
it are almost inde- 
scribable. Keeping 
house without 
Popular Mechan- 
ics would not seem 
fully complete in 
our famil y." — 
Mrs. Christine 
Bystrom, Campello, Mass 





Wants Formulas 

"I would like more chemical 
formulas and processes for every- 
day household use. I bought my 
first Popular Mechanics in 1910 
and am a regular reader." — Carl 
Richter, Newark, N. J. 

Money-Saving Ideas 

"Your magazine not only is a 
source of genuine entertainment, 
but from it I have obtained many 
labor and money-saving ideas." — 
/. M. Hughes, Freehold, N. J. 

Pulls in EAQ 

"I have built the 
two-tube S.W. re- 
ceiver described in 
the January issue 
of 1934. It brings 
in the U. S. and 
Canadian stations 
very clearly and I 
have heard several 
South American 
and European sta- 

(Continued to page 22 A) 
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The Diesel 



Engineer 




Not since the Gasoline Engine was perfected for use in automobiles and 
trucks 30 years ago, has there been such a sweeping change in the power 
and transportation fields as the Diesel Engine is now bringing about. 

Think of the Opportunity for You 

Diesel engines — because of their high efficiency, dependability, and economy of operation 
— are fast replacing steam and gasoline engines on land and water, and in the air — 
threatening the present jobs of thousands of workers. Is your job safe? 

Power for Manufacturing and Construction Work — All Power for Transportation — Diesel engines 

over the country, Diesel stationary plants are providing shops are producing the electric power that enables 

and factories with low cost electric light and power — producing the "Zephyr," "M 10,000," and "Flying 

power and light for public utility companies, municipalities, Yankee" to break railroad records for both 

railroads, city Street Car and interurban Systems— drilling speed and economy of operation— driving ocean liners 
Oil wells and pumping the oil to markets a* thousand miles and freighters, ferry boats and tugs, lake and river 

away — operating dredges and excavating machinery in river 
improvement and reclamation work — furnishing dependable 
and economical power on isolated construction jobs. 



Steady Employment 

To be sure of steady employment in any line, you must under- 
stand the principles and operations of that line. The Diesel 
industry has made amazing progress during the last 3 years — 

in 1934 the horsepower sold was more than double that sold in 1033. And 
every new Diesel installed means more jobs — greater opportunities — for 
Diesel-trained men. If jobs in your line are steadily growing scarcer, in- 
vestigate this new, progressive, uncrowded line, that is offering an in- 
creasing number of good openings. 

Today there is practically no competition in the Diesel field, 
but the increasing use of Diesel engines will result in keen 
competition for jobs after a few years. If you start your 
training now and get established in this field, you need not 
worry about competition. 

Get your Free Diesel Booklet and find out what the Diesel 
field offers you — how quickly you can obtain a complete 

understanding of Diesel engine principles and operation by spare-time 
study at home. Course includes all text material — with special diagrams 
making it easy to understand this new type of power. 



boats, barges and pleasure craft— operating huge 
motor trucks on long and difficult hauls, and busses 
on city streets and transcontinental highways — 
powering tractors hauling all kinds of equipment on 
farms and construction jobs, and in lumber camps — 
driving giant airplanes and racing automobiles. 

American School, Drexel at 58th St., Chicago 



Engineering and Business 



If you are interested in some other Engineering line 
— or in the field of Business — we can give you equally 
complete, simplified, and practical training service for 
any of the desirable positions listed below. 

Asking for Information involves no obligation — 
but mailing the coupon may mark the turning point 
in your life. Check and mall the coupon today. 



American School 



Dept. D-74S, Drexel 

Send me, without obligation, full 

□ Diesel 

O Air Conditioning Engineer 

□ Aircraft Pilot 

□ Architect & Bunder 
G Automobile Engineer 

□ Bookkeeper ft Accountant 

□ Business Law 

□ Business Manager 

□ Cert. Public Accountant 

□ Civil Engineer 



at 58th St., Chicago 

information on position checked. 

Engineer 

□ Draftsman ft Designer 

□ Electrical Engineer 

□ High School Graduate 

□ Lawyer 

□ Mechanical Engineer 

□ Radio ft Television 

□ Refrigerating Engineer 

□ Steam Engineer 

□ Structural Engineer 



Name Age. 

Address 



Turn Vour Spare Time into Dollars 
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MOULDING A 
MIGHTY ARM 




ASPECIAL COURSE only 
ON ARM BUILDING25* 

WHY not .get an arm of might with the power and grip to obey 
your physical desires. I have taken weaklings whose arms were 
scrawny pieces of skin and bone and in a short time developed them 
into strong men of powerful proportions with bulging biceps and 
brawny forearms . . . strong, solid arms of power that are re- 
spected by men and admired by women. 

This course is specially planned to build every muscle in your 
arm. It has been scientifically worked out for that purpose. Many 
of my pupils have developed a pair of triceps shaped like a horse- 
shoe, and just as strong, and a pair of biceps that show their double 
head formation. The sinewy cables between the biceps and elbow 
are deep and thick with wire cable-like ligaments. The forearm 
bellies with bulk, the great supinator lifting muscles become a col- 
umn of power, and their wrists are alive and writhe with cordy 
sinew. 

Send 25c for this course today. Why not start now to build a 
he-nian's arm ? 

You can't make a mistake. The assurance of the strongest armed 
man in the world stands behind this course. I give you the secrets 
of strencth illustrated and explained as you like them. Mail your 
order now while you can still get this course for only 25c. 

I will not limit you to the arm. Try any one of my courses listed 
in the coupon at 25c. Or, try all six of them for only $1.00. 
RUSH THE COUPON TODAY! 

Mail your order now and I will include a FREE COPY of 
"NERVES OF STEEL, MUSCLES LIKE IRON." It is a priceless 
hook to the strength fan and muscle builder. FuU of pictures of 
marvelous bodied men who tell you decisively how you can build 
■ymmetry and strength the Jowett Way! Reach Out . . . Grasp 
This SpecUI Offer! 



BOOK WITH PHOTOS 
OF FAMOUS STRONG HEN 



JOWETT INSTITUTE 
OF PHYSICAL CULTURE 

Dept. 4Xc. 422 Poplar St.. 
Scranton, Pa. 

George F. Jowett: Send, by return 
mail, prepaid, the courses checked be- 
low for which I am enclosing 

□ Moulding a Mighty Arm, 25c 

□ Moulding a Mighty Back, 25c 

□ Moulding a Mighty Grip, 25c 

□ Moulding a Mighty Chest. 25c 

□ Moulding Mighty Legs. 25c 

□ Strong Man Stunts Mady Easy, 25c 

□ All 6 Books for $1.00. 




GEORGE F. JOWETT 

1 * Champion 
of CHampiona" 
Winner of many con» 
tests for strength and 
physical perfection I 



Name 



■Age- 



Address ■ 



Foremen / 

Increase Your Pay • 

No matter how many years you've been on the job, you'll 
find LaSalle home-study training in Modern Foremanship • 
real money-maker for you. Here's why: Right after the 
war, Hugo Diemer, Meyer Bloomfield and a number of other 
experts who had won distinction in the field of production 
engineering, undertook to gather, analyze and organize for 
LaSalle the experience of more than 5,000 practical tore- 
men and production men in every line of Industry. Upon 
this basic material they built a truly remarkable train- 
ing course covering every phase of the foreman's job. 
"Have received two promotions and a 'raise' in salary of 
$76 a month" — "Have increased the production of my de- 
partment 20%"— "My monthly salary is now 1310 — a 'raise' 
of $125 a month" — these are but a few of the many tributes 
paid LaSalle home-study training in Modern Foremanship. 
Low cost; easy terms. Complete details in an attractive 
64-page book, "Modern Foremanship," sent you free upon 
request. Write for it today. 

LaSalle Extension University, Dept. 1064-MF,Chicago 



BE A PA55ENGER 
Traffic Inspector 





You Can Make Good in This Well Paid Field 

TRAINED MEN — 19 to 60— wanted 
now as Railway and But Passenger 
Traffic Jmprrtora. Earn good pay to 
atari and advance rapidly with experi- 

once. Short, home-study course quickly trains you and upon 
completion we will help place you at up to $135 per month, p!u* 
expenses, to start, or refund tuition. You'll like this interesting 
healthful work; travel if you like. Free Booklet, STANDARD 
BUSINESS TRAINING INSTITUTE, Div. 210. Buffalo, N.Y. 

A broad, basic, intensive course complete in one school 
year. Includes fundamentals of Refrigeration, Air-con- 
ditioning, Electronics. Approved by educators, endorsed 
by industry. 43rd year. Catalog. 

BLISS ELECTRICAL SCHOOL 

120 TAKOIWA AVE.. WASHINGTON, P. C. 





AT HOME You can learn by our modern and 
original system of instruction every part of the Watch 
Repairing Trade at home aa good or better than at a 
shop. You can earn money while learning and se- 
cure a well paying position or start in business alter 
completing our course of instruction. Good watch 
repairers are always in demand and earn very good 
salaries. For particulars apply to the 
Wisconsin School of Watch Repairing 
S24 E. Mason St., MILWAUKEE, WIS. 

Learn to Dance 

You can learn all tbe modern dances — the latest 
Tango steps, the new Fox Trots, dreamy Waltzes, 
smart Collegiate Steps, and popular Society Steps 
at borne, easily and quickly. New chart method 
makes dancing as simple as A-B-C. No music or 

partner required. Don't be a wallflower. Learn to dance. 
Complete course — 256 paces. 54 illustrations, sent on 5 Days' 
Free Trial. Equals $20.00 course. Send no money. Pay 
postman only S1.9R, plus postage upon arrival. Money back 
if not delighted. Catalog Free. 

Franklin Pub. Co., 800 No. Clark St., Dept. 9477, Chicago 





SALARY 
TO START 

$90fo 
$175 

MONTHLY 
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I Ry. Mail Clerk 
• P. O. Laborer 
i R. F. D. Carrier 
I Special Agent 
I Customs Inspector 
I City Mail Carrier 

I P. O. Clerk 
► Matron 

I I mmig't Inspector 
I Typist 



i POSTMASTER 
I Seamstress 
I Auditor 
I Stenographer 
i U.S. Border Patrol 
I Telephone Opr. 
i Watchman 
I Meat Inspector 
(Statistical Clerk 
File Clerk 



OZMENT INSTRUCTION BUREAU 
Dept. Ill St. Louis. Mo. 

Send me FREE particulars "How to Qualify tor 
Government Positions" marked "X". Salaries;, 
locations, opportunities, etc. ALL SENT FREE. 

Name 

Address 



Col 
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LEDGE is POWER! 




New York Schools 

31-26 Queens Blvd. 
Long Eland City, 
New York 



Chicago Schools 

2014 Larrabee Street 
(Former Address, 
1253 Diversey Parkway) 



Los Angeles Schools 

2120 San Fernando Rd. 



Seattle Schools 

501 Wesdake North 



Detroit Schools 

2341 W. Lafayette Blvd. 



Also Schools at 1363 Granville St., Vancouver, B. C. 




• Why envy the man who makes a success in life? Start NOW to fit yourself to 
assume the responsibilities that bring SUCCESS! DIESEL installation, operation, 
maintenance, and sales offer great opportunities for trained DIESEL men. 

HEMPHILL graduates occupy many of America's out- 
standing DIESEL positions because HEMPHILL training 
lays a firm foundation in all the essentials that will fit YOU 
for the real jobs in the DIESEL industry. 

The DIESEL industry is today where the automobile 
industry was in 1912. DO SOMETHING NOW TO 
INSURE YOUR FUTURE! Mail the handy coupon for 
complete details about HEMPHILL'S Day, Night and 
Combination Home -Study Courses. If Coupon has been 
removed, write your nearest HEMPHILL Schools. 



A HEMPHILL GRADUATE 
is operating engineer of Amer- 
ica's largest and finest DIESEL 
municipal power and light plant 
at Vernon, California. 

Willard O. Tatman, shown at 
left, learned DIESELS by 
HEMPHILL'S thorough and 
exclusive methods, and rose to 
commanding position in the 
DIESEL industry. 



At right— the five huge 
M.A.N. type DIESEL 
engines at the Vernon, 
Calif, plant, with total 
of 35,000 horsepower. 
Manv HEMPHILL 
Graduates are occupy- 
ing important Diesel 
positions throughout 
the United States and 
foreign countries. 




MAIL COUPON TODAY 



Hemphill Diesel Schools, Dept. PM (use nearest address shown 
above) : I would like to have, without any obligation, full in- 
formation about your Diesel training courses and a copy of 
"Diesel News." 



Name. 



Street Address. 
City 



. State_ 



AMERICA'S ORIGINAL EXCLUSIVE DIESEL TRAINING SCHOOLS 
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BE A SEAVER 
EXTERMINATOR 
IN 10 DAYS 



"What's the use of denying it, every 
young man wants to get married] The 
thing that usually holds him back is — 
money . I played the hunch that more 
training meant more money. I was right I 
That coupon I mailed to the International 
Correspondence Schools at Scranton 
really opened the world of romance to 
me. I recommend it to any other young 
man who wants his dream to come true." 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



Box 5596-H, Scranton, Penna. 

Without cost or obligation, please send me a copy of your booklet, 
"Who Wins and Why," and full particulars about the subject 
before which I have marked X: 

TECHNICAL AND INDUSTRIAL COURSES 



E. Joseph Seaver, now 74 years old, at last 
reveals his priceless lifetime secrets for 
GUARANTEED extermination — not con- 
trol—of rats, mice, roaches and other destructive pests. Amaz- 
ingly easy to learn his unfailing methods in nine fascinating 
lessons. Prepare in a few hours of spare time at home to earn 
up to $15,000 a year in this essential profession. Write 
TODAY for FREE book "Where Fortune Lies Waiting." 

SEAVER EXTERMINATING SYSTEMS 
185 N. Wabash Ave. Dept. P-9 Chicago, III. 



m 



Earn While Learning at Home! 
Television, Photo Electric 
Cells, Public Address 



I Many R-T-I Trained Men make $3.1- 
|$75a week and more in full-time radio 
1 jobs — $5-$15 in spare time alone. 
More trained men needed. Learn at 
home by quick, ea*y, R-T-I WAY. 
I Endnrned by 50 l>ic eoncerna. Write 
| bis Opportunity Book FREE. 

RADIO AND TELEVISION INSTITUTE. Inc. 
2130 Lawrence Ave.. Dept. 17, CHICAGO, ILL. 



REAL PAY 



PHILCO 
CROSLEY 
ZENITH 
GRUNOW 
and 46 
other 
mfgrs. 
endorse 
R-T-I 



Hew to Cosh- In 

with. Ifgrn CAMERA 

agasines. newspapers, advertisers BUY millions of photos a 
year from people who know how to take the kind of pictures 
wanted t Let us teach you huw to take real human-interest 
pictures that SELL! Our personalized homestudy course — the most 
mmplete training in Journalistic Photography ever offered — 
prepares you to make cood money in this fascinatine field — 
quickly, a( low eoMt, in spare time. Write now for FREE Book. 
■ t Home UNIVERSAL PHOTOGRAPHERS, Dept. 710. 10 W. 33 St., N. T. C. 



-MECHANICS 
& WELDERS 




D Architect 

□ Architectural Draftsman 

□ Building Estimating 

□ Contractor and Builder 

□ Structural Draftsman 

□ Structural Engineer 

□ Electrical Engineer 

□ Electric Lighting 

□ Welding, Electric and Gaa 

□ Reading Shop Blueprint* 

□ Telegraph Engineer 

□ Telephone Work □ Radio 
O Mechanical Engineer 

O Mechanical Draftsman 

□ Machinist □ Toolmaker 

□ Patternmaker □ Boilermaker 

□ Sheet Metal Worker 

□ Heat Treatment of Metals 
O How to Invent and Patent 

□ Gas Engines □ Diesel Engines 

□ Aviation Engines 
D Automobile Mechanic 



□ Plumbing □ Heating 

□ Air Conditioning 
D Steam Engineer 

□ Steam Electrio Engineer 

□ Marine Engineer 

□ Civil Engineer 

□ Highway Engineer 

□ Bridge Engineer 

O Bridge and Building Foreman 
D Surveying and Mapping 

□ Refrigeration 

□ R. R. Locomotives O Air Brakes 

□ R. R. Section Foreman 
U K. 11. Signalmen 

□ Chemistry □ Pharmacy 
D Coal Mining 

□ Navigation 

O Cotton Manufacturing 

□ Woolen Manufacturing 

□ Agriculture 

□ Fruit Growing 

□ Poultry Farming 



BUSINESS TRAINING COURSES 



C Business Management 

□ Office Management 

□ Industrial Management 

□ Traffic Management 

□ Accountancy and C.P.A. 

Coaching □ Bookkeeping 
O Secretarial Work 

□ Cost Accountant 

□ Salesmanship □ Advertising 

□ Service Station Salesmanship 
O Wallpaper Decorating 

Salesmanship 

Xante. _ 



□ Business Correspondence 

□ Lettering Show Cards □ Signs 
O Stenography and Typing 

O Civil Service □ Mail Carrier 

□ Railway Mail Clerk 

□ Grade School Subjects 

□ High School Subjects 

□ College Preparatory 
O First Year College 

□ Illustrating □ Spanish 

□ Cartooning □ French 

□ Lumber Dealer 




Auto Mechanics and Welders a re In big de- 
mand. Complete courses In arc and 
acetylene welding, body and tender 
bumping, spray painting and metal tin- 
lshlng. Pay while you learn. Enroll now 
at special lew rates. Write today. 
MICHIGAN TRADE SCHOOL 
37SS Woodward Ave.. Detroit, Mich. 



Write 

: -for 

FkEt 

CIRCULAR 




WITH PLASTIC RUBBER! 



MAKE YOUR OWN RUBBER MOLDS 
— TOYS! Fix bike tires, footballs, gym shoes, etc 
Easy! Spreads on like butter — dries tough overnight. Take thla 
ad to any Hardware or 10c Store. Ask for So-Lo Plastic Robber, 
can t get, send 10c A store name to So-Lo, OsjU, O , for trial can. 




ook. "How to Berome a Good 
Penman." It contain.* apecimena and tells how otbera learned to 
write in eparo time. Your name elegantly written on a rard If you 
enelone itamp for poatace. Write today. F. W. TAMBLYN. 
41B Rldgs Btdg., Kanaaa City, Mo. 



.Age.. 




Address.. 
City. 



..State.. 



Present Position 

// you reside in Canada, send this coupon to the International 
Correspondence Schools Canadian, Limited, Montreal, Canada 

When writing please mention Popular Mechanics 




— PAYING FROM $1200 TO 
$2700 A YEAR! 

Railway Postal Clerks may earn $155 first month. 
Customs Inspectors as high as S3000 a year! No ex- 
perience needed. Excellent opportunities for citizens 18 to 
00- Increased salarien, steady work, travel, good pay. Let 
me train you NOW for a government position. I was Secre- 
tary Civil Service Examiner for 8 years. 

PRPP ROfslef now 1 have helped thousands! 

rnUsU BVWiX Many examinations expected soon! 
Write or mail coupon TODAY. 



A. R. PATTERSON, Civil Service Export, 810 Cass Bldg.. Rochester, N. V. 

Please send me your free book. "How to Secure a Government Position. 

Nam* 

I Address 
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iearn t0 MOUNT BIR&S 

KT HOME & ANIMALS- BE 



THAT WAS 
HUNTING TRU, 
ALL THE DUCKS WE. 
WANT. BUT IT SEEM4 V 
A SHAME TO THROW C 



A great)/ THAT'S just what\ 

P, BILL, ff I'VE BEEN THINKING — 



JIM, I'M GOING TO WRITE 
TO THE NORTHWESTERN 
SCHOOL of TAXIDERMY 



AWAY THIS BEAUTIFUL/-^ AND SEE IP I CANT 
PLUMAGE. rr\r~-^—(/^-\ LEARN TO MOUNT 




well, i see you really are taking up 
taxidermy in earnest, bill. 

-'that's right, jim— and i've never 1 
had so much fun in my life. i've 
actually doubled the pleasure t 
get from my hunting and really 
have something to show for it. 




^I VE SOLD MANY BOOK-ENDS, 
LAMPS, ASH-TRAYS, PIPE RACKS, 
AND SO ON TO SPORTSMEN FOR 

THEIR DENS I'VE LEARNED 

TO TAN FURS FOR CAPS, SCARFS 
AND RUGS, AND — BEST OF ALL- 
INSTEAD OF THROWING AWAY THOSE 
COW-HIDES, I TAN THEM INTO LEATHER 
FOR BELTS, HARNESS AND STRAPS 




r HARD? NOT A BIT, AFTER VOU GET THE HANG OF 

rr. why jim, to me Taxidermy is the grand- 
est HOBBY IN THE WORLD. I'VE MADE AS HIGH 
AS $75 PER MONTH IN MY SPARE TIME, MOUNTING I 
TROPHIES FOR HUNTERS. WHY DON'T YOU/H 

TAKE IT UP?y r - " ■ - ■> 

( I'M SURE COINC TO — WHAT'S 
,( THAT ADDRESS? I HAD NO 
'\|DEA WHAT I'VE BEEN MISSING. 



AmazingPleasureandProfitsinTMsArt 



YOU LEARN 




IT EASILY, QUICKLY, BY MAIL IN SPARE TIME 

Men, boys, women, — Study Taxidermy. Taught by Experts. 
ALL SECRETS revealed. It will amaze and delight you. 

Hunters — Fisherman Wild Game Not Needed 



Save your game trophies. They are 
Valuable. Mount them for home and 
den. Have a Museum. Win fame 
as a Taxidermist. Make undreamed- 
of money in spare time . . . You learn 
to mount (stuff) txpirtly. Birds, Ani- 
mals, Fish, Game-Heads, just like life. 
That is Taxidermy. You can be a Taxi- 
dermist. Will you? Surely you are inter- 
ested. Mail Coupon right now for the aston- 
ishing Free Book. 

Success Guaranteed 

This old reliable school in 30 years has grad- 
uated 200,000 students ; all in Taxidermy 
Only. Ask our 200.000 graduates! They 
Know we can teach \<>u successfully. Our 
great success permits this Guarantee. 
Grasp this Opportunity— send coupon right 
now, TODAY, for the Free Book. 



You can use common animals ard 
birds; squirrels, rabbits, little chicks, pup- 
pies, kittens, pigeons, even frogs. Mount 
them in human and humorous groups. Keal 
Fun; and profitable, too. This is known as 
Craft and Novelty taxidermy: it's included in our 
unique lessons. It's Marvelous. Write the school 
this minute! 

Big Profits in Spare Time 

Many students earn from $40 to $75 monthly 
in spare time. Some earn thousands of dollars each 
year. Sportsmen bring their trophies to be mounted. 
Besides you can sell your own Novel 
homes, del 



r y Kroupe for 
ens and for merchants' window die 



splay. 



Learn Tanning 

Tan fine harness, sole ard chrome 
leathers; also futs with the hair on. Ex- 
pert Methods, easily learned. Save 
Money making your own leathers; 
Make Money tannins; for others. 
Quick Sure Profits. The Free 



Mail Coupon 

Or a postcard will do. No obligation 
on your part. The beautiful Book, 
wit h hundreds of entrancing Pictures 
is Free. Do not miss this wonderful 
opportunity to obtain the marvel.. us 
and valuable book. FREE and POST- 
PAID. Write today. State your Age. 

NORTHWESTERN SCHOOL OF TAXIDERMY 
3377 Elwood Bide.. Omaha, Neb. 



FREE BOOK 



V. Northwestern School of Taxidermy, 
A 3377 Elwood dim.:. , Omaha, Neb. 



, Send me your fret 



How 



A t . Mount (lame" Also tell me how 1 may 
V. learn this fascinating art easily and quickly * 
A mail. No obligation. 

A Samt Age 

4 

Addrt** 
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Students operate 
actual equipment in 
NATIONAL STUDIOS 



BROADCASTING 



LEARN 

TELEVISION 
ELECTRICITY 
RADIO 



allbnmchtt 



Actual Television Equipment 

' '- f$Jl~\ The newest radio science and profession 
_ J^gEAlvo. —TELEVISION— has arrived. Na- 
fCONTROL -* tional has pioneered Television instruc- 
tion. Easy-to-learn, practical Tele- 
vision training is part of our complete Radio and Electrical 
course. You actually operate genuine Television equipment. 
Learn this fascinating profession and be qualified for good Jobs 
in this rapidly growing field. 

RADIO ENGINEERING, BROADCASTING 

Our complete Television, Radio and Electricity courses offer 
training in all these branches. Radio instruction includes con- 
struction, operation and repair of all types of radios, radio 
station operation, marine and airplane operation, etc. We 
maintain our own complete modern broadcasting studios m 
which you operate actual broadcasting and receiving equip- 
ment. 

ELECTRICAL, TALKING PICTURE TRAINING 

All students receive complete instruction in all fundamental 
branches of Electricity as well as National's special course, 
given without extra charge, in talking picture training. You 
learn the operation and servicing of talking picture equipment 
used in motion picture studios and theatres. 

Qualify for These Jobs in Los Angeles 

National's thorough training qualifies you for many positions in 
these fields that require trained experts. With limited finances 
you can enroll. Los Angeles, the ideal city in which to train, 
is the center of the greatest activity in radio, television, talking 
pictures and electricity. 

EARN ROOM AND BOARD 

The majority of students earn living expenses while learning. 
You can enroll regardless of age or education. We assist you in 
obtaining part-time jobs. 

RAILROAD FARE ALLOWED 

For a limited time, your coach railroad fare from any part of 
U. S. to Los Angeles will be allowed. 

SEND COUPON RIGHT NOW 

Send the coupon today for big FREE illustrated book telling 
you about the great opportunities awaiting you in Television, 
Radio and Electricity and acquainting you with this million- 
dollar school. 

NATIONAL SCHOOLS 

Oldest, Largest Trade School In West 
Est. 1905 30.000 graduates 



[national school 



! Dept. 10-PMR, 4000 So 
I Send tree Catalog. 




| NAME 



When writing please mention Popular Mechanics 



AMATEUR CHEMISTS-SCIENTISTS! 



Every issue of the Home Laboratory 

Journal contains loads of experiments and 
spicy scientific news, queries department, 
facts on chemical science, helpful laboratory 
suggestions, formulas, humor, etc. Adds 
real pleasure to working out your chemical 
problems and experiments. Send for special 
six months' subscription at 25c for limited 
time only. You will receive your first copy 
by return mall. 

THE CHICAGO PRESS, Dept. 403 




158 Carroll Avenue 



Chicago, Illinois 



100% Improvement Guaranteed 

I We build, strengthen the vocal organs — not 

I vi th singing lessons— but by fundamentally sound an J 
] scientifically correct silent exercises . . . and absolute- 
I ly guarante-t to improve any singing or speaking voice 
| at isast 30f% . . . Write_for wonderful voice book— sent free, 
I Learn WHY yon can now bave tbe voice you want. No liters*. 
{ ture aent to anyone trader 17 years unless signed by Daren*. 

PERFECT VOICE INSTITUTE. Studio 13-57 
64 E. Lake St., Chicago 



Re gar dies, of strength or size 
defend yourself and friends 
against any fool attack, from 
bullies or by gun, knife or 
club. Subdue with ease persons 
much stronger than yourself. A complete 
course on approved American Police Jlu-Jltra 
by Internationally known police Instructor. 
151 illustrations with detailed Instructions 
pocket size. 11 knockout blows without using 
flit*, Send One Dollar Full price, or C. O. I 

S. J. JORGENSEN 

788. Maritime Building SeatUe, Washington j 



JOBS FOR THOUSANDS 

W^W mm %Wfn are opening in the live fields of 

,j - j Air Conditioning, Drafting, Electricity, 



CHICAGO 

N78 Tech Bldg., 



Homing, Engineering, Radio. Don t delay. 
Start training now at this accredited 32 yr. 
old college. B. S. Degree or shorter courses. 
80-Page Blue Book tells about opportunities. 



TECHNICAL 

118 East 26th St., 



COLLEGE 
Chicago, III. 



Cometo WASHINGTON 



Graduates earning substantial salaries 

Good posit ionii for trained men in hotel, restaurant and 
institutional field. Qualify in 4 months— learn on real 
hotel equipment. Placement Service FREE of extrs > charge. 
New day classes start Oct.. Jan.. Feb. Catalne FREEI 

LEWIS HOTEL TRAINING SCHOOLS 
Division RLS-398 Washington. D. C. 





H2imaia5DraalMiE^ 

BY OUR PROFIT-SHARING PLAN 

OUR GRADUATES SUCCEED 

One of our Iowa students started in a very small way— now 

. doing over J30.000 a year. Another in : w » c °n 8 ' n ^2, v " *A "j 000 

the first year. Day or night classes. Call ™ Xl^. tTn E 
Chicago School of Watchmaking, Dept. 3201. 155 N. Clark St., CHICA80 



LEARN CARTOONING 

by the method that has developed hundreds successfully. Send 

name, address and age for free chart to test your ability. 

Tho Landon School. 1738 National Bldg., Cleveland, Ohio 



5* 



LITTLE BLUE BOOKS 



Send postcard for our free catalogue. 
Thousands of Bargains. Address: LITTLE 
BLUE BOOK CO.. Catalogue Dept.. 
Desk 493, Clrard. Kansas. 



Make money taking pictures. Photographs 
in big demand. Commercial Photography 
also pays big money. Learn quickly at home 
In spare time. No experience necessary. 
Write today for new free book. Opportunities 
in Modern Photography. American School of 

Photography. Beats I3S7. 3O01 Michigan ft v.nue. 
Chicago. 
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L. L. A DC OX 
President 
L. L. Adcox 
Trade School 



111 help YOU gfet 
a big- pay job in 

DIESEL 



I think I know you. Impossible, you say? Well, I don't know the color of 
your eyes or how much you weigh or even your afte (it might be anywhere from 
15 to 50). But I do know something lots more important about you. I know 
what has been going on in your mind for the last few years. 

You've been doing some tail thinking. You made up your mind some time 
ago that never, NEVER again would you and those you hold dear to you suffer 
through another depression like this last one. You determined to have a good 
job next time. And money in the bank. 



You haven't started yet— WHY? 

I'll tell you that, too. You don't know for 
sure just what line to get into. And perhaps 
you feel you naven't quite enough money to 
finance your start. Listen to me a 
minute. I have been helping fel- 
lows into big pay jobs with suc- 
cess, independence and happiness 
assured, for the past 26 years. 
Now I am giving my boys and 
men complete courses in Diesel 
Engineering, making the highest 
type of Diesel Experts out of 
them. You know without me 
telling you, how the Diesel in- 
dustry has been making its great- 
est progress during the depression 
— that it has been revolutionizing 
scores of other industries and now 
stands on the threshold of an 
amazing development. Diesel 
Experts certainly will be sitting 
on top of the world. 

I'll help you get into 

this line— RIGHT 

I'll give you the finest course in Diesel 
Engineering that money can buy, at a 
price that makes it the most profitable 
•investment a fellow can make. Please 
••don't feel that because the opportunities 
are almost endless in Diesel that you can 
get along with a cheap smattering of Diesel 
knowledge. Diesel wants men who know 
how and is willing to pay handsomely. If 
you are the clear headed fellow I think you 
are you'll want the SUPERIOR TRAINING 



$300.00 JOBS 




Jerry Palmer 

Jerry wrote me recently: 
"My Investment In time and 
money In the L. L. Adcox 
Trade School was returned to 
me In the first three months 
after my graduation. My 
position as Chief Diesel 
Engineer pays me S300.00 
per month." 



my school can give you. You will be might- 
ily interested in my 26-year-old reputation 
for making a high percentage of successes 
out of my graduates — you'll be interested 
in the fact that there is no better equipped 
Diesel school in the country — 
and in the fact that if you 
elect to come to the Adcox 
School I will help you finance 
your training period if you 
wish by helping you get a part 
time job to pay your room and 
board. I will help you all 
through your schooling backed 
by the friendliest, most capa- 
ble staff you ever met. 



Then I'll help you 
get that job! 



You will study in the Pacific North- 
west, a "hot spot" of Diesel activity and 
a most important center of Diesel employ- 
ment. You will st udy right alongside the 
kind of job you want whether it's tractors, 
trains, trucks, Diesel driven tugs, fishing boats, freighters 
and ocean liners or any other of the endless uses of Diesel. 
You'll like the matchless climate of the Pacific Northwest. 
You'll enjoy the outdoor recreations for which this part of 
the country is famous. 

Decide NOW to get into DIESEL 

Read How to Choose a Diesel School in my new 
valuable Diesel Book No. 18B. Write today for your 
FREE copy and make up your mind to start on a 
career of financial success, independence and happi- 
ness. Use this Coupon NOW. 



DlMELtfSfc FREE 



_' ; :„» 

MR. L. L. ADCOX. President, 
L. L. ADCOX TRADE SCHOOL. 
237 N. E. Broadway, Portland, Ore. 

Without obligation plea*- Bend FREE Diesel Boole No. 18B, 

Name , 

Address 

Town state 
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TRAIN FOR 

TELEVISION 

I Will Train You 
In 8 Months By 

ACTUAL 
EXPERIENCE * 

S. Q. NOEL, PRESIDENT 

FIRST NATIONAL TELEVISION, INC. 

NO PREVIOUS EXPERIENCE NEEDED! 

My. master course in Radio 
and Television trains you step 
by step from the simplest 
principles of electricity and 
radio through the most ad- 
vanced principles of High- 
Definition Television. You 
are a thoroughly trained and 
experienced Radio and Tele- 
vision expert when you have 
completed my course. It costs 
no more to get the best — First 
NationalTelevisionTraining. 




Student engineers qualifying far 
federal radio operator's licenses. 



GET YOUR LICENSE WHILE LEARNING 

My students qualify for government licenses while learning, and every 
qualified student I train' gets actual experience and a certified service 
record doing real broadcasting in my ultra-modern, "Hi-Fidelity", 
Commercial Station, W9XBY, and my Licensed Television Experiment 
Station, W9XAL— owned and operated by First National Television, 
Inc. This actual experience gives you preference in any Radio or 
Television job and means dollars to you ! 



EXPERIENCED 
PAY JOBS..! 

First National Television,Inc 
gives you the training — the 
experience — and the employ- 
ment service that will pave 
the way to the big pay Radio 
and Television jobs. Don't 
delay! Act today! Enter this 
fascinating, big-opportunity 
field of Radio and Television ! 
I will assist you in finding part 
time work to help defray liv- 
ing expense* while in school, 
and will give you FREE em- 
ployment service for life on 
graduation. 



MEN GET THE BIG 




Studio scene W9XAL during broadcast 
of famous movie jtarj. 



GET INTO TELEVISION NOW AND 
REACH THE TOP Ahead of the Others 
-MAIL THIS COUPON TODAY J 



S. Q. Noel, President 

FIRST NATIONAL TELEVISION, INC 

(TRAINING DIVISION) 
Power & Light Bldg., Kansas City, Mo. Dept. AA10 

Dear Mr. Noel: 

Send me your FREE book about Radio and Television 
without further obligation to me. 




NAME_ 



AGE- 



ADDRESS- 




MAIL BAG 



(Continued from page 



tions. EAQ, Madrid, Spain, comes in very 
good about 5:00 p.m. eastern standard 
time."— Robert Welsh, Oil City, Pa. 

A Real Builder 
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One of Mr. Hausmann's Models 

"I am sending you a snapshot of one of 
the models in my collection. I began work- 
ing on models about twenty years ago as a 
pastime and have completed three trains, 
besides the 'De Witt Clinton' built from 
your plans, several narrow-gauge locomo- 
tives and many ships." — George G. Haus- 
mann, Albany, N. Y. 

Aviation for Flyers 

"Your articles dealing with aviation, ra- 
dio and kindred subjects are very good." — 
Harry A. Tunks, St. Sgt., 68th Squadron, 
Kelly Field, Texas. 

The Real Goods 

" 'Hitting the Trail 1935 Style' in your 
July issue is the real goods. Keep up the 
trailer stories. They are enjoyed by every- 
body with whom I have talked." — J. W. 
Ault, Chicago, 111. ~ 

Builds Own Tractor^ v 

"I constructed a tractor following the di- 
rections given in the February issue of 
Popular Mechanics. I made ir at a total 
cost of $48.68. My neighbors have come to 
see my work and it has been highly praised 
by all. I want to thank your editors for 

(Continued to page 54 A) 
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SAV£ 5 50% by BUYING YOUR RADIO ^itect -fami— MIPWCST LABORATORIES 



fxrifinq IVoM-W/de Jr/tferfa/tffttenf... (//oriousNeivAcotisfi-ToMe 
(j tf aratt feed with Aniazwe/ New 1936 111 I\1A/|~CT 

-rtfiMnsi^fT 8 Ml Utt 1)1 




ONLY 

RADIO COVCRING 
4*i TO 2,400 METCRS 



1 



30 Dg t | s EMI Trial ! 




PUSH-BUTTON TUNING 

(Noises Suppressed) 

Now. Push Button Silent Tuning is offered 
for first time! Simply pushing Silencer 
Button hushes set between stations . . . sup- 
presses noises. Pressing Station Finder But- 
ton automatically indicates proper diat posi- 
tion for bringing in extremely weak stations. 

Acousfi-Tone V-Spread Design 

(Patent Pending) 

. . . Establishes new -radio style overnight! 
The V-Front Dispersing Vanes were devel- 
oped by Midwest engineers as a result of 
a study of directional effect of the Midwest 
Full Scope High Fidelity Speaker. These 
Vanes spread the beautiful laccwork of the 
"highs" throughout the entire room in a 
scientific manner . . . directing the High 
Fidelity waves uniformly to the ear. Send 
for new FREE 40-page catalog. It pic- 
tures the complete line of beautiful 1936 
Acousti-Tone V Spread consoles . . . 
• » . and chassis ... In four colors. 

FULL SCOPE HIGH FIDELITY 
MMtaat 

Concert Tone 

Now. get complete 
range of audible 
frequencies from 
30 to 16.000 
cycles, being 
transmitted by 
four new High Fi- 
delity Broadcasting 
stations— WlXBS, 
W9XBY. W2XR 
and W 6 X A L . 
Glorious new 
Acoustt-tonc is 
achieved . . . 
assuring life 'like, 
crystal * clear 
'concert" realism 

V-FRONT 




f^VERYWHERE radio enthusiasts are say- 
M-l ing: "Have you seen the new 18-tube, 
6 tuning ranges, Acousti-Tonc V-Sprcad Midwest?" 
It's an improvement over Midwest's 16-tube set, 
so popular last season. This amazingly beautiful, 
bigger, better, more powerful, super selective, 
18-tube radio . . is not obtainable in retail stores 
. . . but is sold direct to you from Midwest Labo- 
ratories at a positive saving of 30% to 10% 
(This statement has been verified by a Certified 
Public Accountant!) Out-performs $250.00 sets. 
Approved by over 120,000 customers. Before you 
buy any radio, write for FREE 40-page 
catalog. Never before so much radio for so 
little money. Why pay more? You are triple- 
protected with: One-Year Guarantee, Foreign 
Reception Guarantee and Money-Back Guarantee. 

80 ADVANCED 1936 FEATURES 

Scores of marvelous features, many exclusive, ex- 
plain Midwest super performance and world-wide 

reception . . . enable Midwest to bring in weak distant 
foreign stations, with full loud speaker volume, on 
channels adjacent to locals. They prove why many orchestra 
leaders use Midwest radios to study types of harmony and 
rhythmic beats followed by leading American and foreign 
orchestras. Only Midwest tunes as low as 4 ! : meters . • 
only Midwest offers push button tuning and Acousti'Tone 
V'Sprcad design. See pages 12 fn 20 in FREE catalog. 
Read about advantages of 6 tuning ranges — offered for 
first time: — E, A, L, M, H and U . . . that make this 
super de luxe 18-tube set the equivalent of six 
different radios . . . offer tuning ranges not 
obtainable in other radios at any price. ^—** - r*"'"*»**^ , 

DEAL DIRECT WITH £ llfr * 
LABORATORIES JlAWst 

No middlemen's prof* *^ 
its to pay — you buy UP F ay 
at wholesale price di' ^Q^> mm * 
rect from laboratories 
. . . saving 309*? to 50%. Increasing costs "-" 
are sure to result in higher radio prices soon. Buy 
before the big advance . . . NOW . . . while 

you can take advantage of Midwest's sensational values. 
You can order your 1936 Full Scope High Fidelity 
Acousti'Tone radio from the 40-page catalog with as 
much certainty of satisfaction as if you were to come 
yourself to our great radio laboratories. You save 30#> to 
50% . . . you get 30 days FREE trial ... as little as 
$5.00 puts a Midwest radio in your home Satisfaction 



Tf RMS A* LOW AS f 5 

D 



o.o 

DOWN 



Thrill to new explorations in sections of radio) 
spectrum that are strangers to you. Every type 
of broadcast from North and South America, 
Europe, Asia, Africa and Australia is now 
yours. Send today for money-saving facts. 



Two Strikes en 

Chicago, III. — It's 



Other Radios! 

as big a thrill as 
smacking one over the fence to bring 
in distant foreign stations like local* 
Midwest radios are the best obtainable 
and have two strikes on any other make. 

'Cabby" Hartnctt 
(Chicago Cubs) 



England, Spain, Italy, 
Most Every Night 

Washington, D. C— We are more 
pleased with our Midwest every day. 
Wc tune in GSB. London — EAQ. Spain 
— DJC. Germany— 1 2RO. Rome, etc., 
most every evening with local volume 

Robert H. Gcrhardt. L 





METAL TUBES 

This Midwest is furnished with the new glass- 
metal counterpart tubes. Set sockets are 
designed to accept glass-metal or METAL 
!■» tubes, without change. Write for FREE facts. 



FOR 



MAIL COUPON TODAY/ 



FREE 30-DAY TRIAL OFFER and 40- 
PAGE FOUR-COLOR FREE CATALOG 







miDUJEST 


RADIO CORP. 








DEPT. 15D CINC 


I N N AT I . OHIO U.S.A. ■ 






Established 1 9 2 Q 


Cable Address MIRACO All Codes 





MIDWEST RADIO CORP.. 
Dept. 1SD, Cincinnati. Ohio. 

Without obligation on my part, send me 
your new FllKK catalog, complete de- 
tails or vour nigral 30-ilay FItKK trial 
offer, anil FltF.E Miniature Rotating: 
18-tube Dial. This is NOT an order. 



Use r- Agents : 
Make Easyj 
Extra Money : 
Check Here j 

TVtnlls iTJ : 



Name .. 



Town . 



State 



□ Check hart. II interested In a Midwest Auto Radio. 
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Do You Make 

these Mistakes 

in ENGLISH? 

Sherwin Cody's remarkable invention 
has enabled more than 90,000 people 
to correct their mistakes in English. 
Only 15 minutes a day required to 
improve your speech and writing. 




MANY persons say, " Did you hear 
from him today?" They should 
say, "Have you heard from him to- 
day?" Some spell "calendar" "cal- 
ender' or "calander." Still others say 
"between you and I" instead of "be- 
tween you and me." It is astonishing 
how often "who" is used for "whom," 
and how frequently the simplest words 
are mispronounced. Few know whether 
to spell certain words with one or two 
"ey' or "m's" or "r's" or with "ie" or 
"ei." Most persons use only common 
words — colorless, flat, ordinary. Their oHERWlN CODY 
speech and their letters are lifeless, monotonous, humdrum. 

Every time they talk or write they show themselves lacking 
in the essential points of English. 

Wonderful New Invention 

For many years Mr. Cody studied the problem of creating in- 
stinctive habits of using good English. After countless experiments 
he finally Invented a simple method by which you can acquire a 
better command of the English language in only 15 minutes a day. 
Now you can stop making the mistakes which have been hurting you. 
Mr. Cody's students have secured more Improvement In five weeks 
than previously had been obtained by other pupils In two years! 

Learn by Habit — Not by Rules 

Under old methods rules are memorized, but correct habits are not 
formed. Finally the rules themselves are forgotten. The new 
Sherwin Cody method p,ovldes for the formation of correct habits 
by calling to your attention constantly only the mistakes you 
yourself make. 

One of the wonderful things about Mr. Cody's course Is the speed 
with which these hab't-fo.ming practice drills can be carried out. 
You can write the ans? e-8 to fifty questions in 15 minutes and cor- 
rect your work in 5 minutes more. The drudgery and work of copy- 
ing have been ended by Mr. Cody I You concentrate always on 
your own mistakes until It becomes "second nature" to speak and 
write correctly. 

FREE— Book on English 

A new book explaining Mr. Cody's remarkable method Is ready. 
If you are ever embarrassed by mistakes In grammar, spelling, 
punctuation, pronunciation, or if you can not Instantly command 
the exact words with which to express your Ideas, this new free 
book, "How You Can Master Good English in 15 Minutes a Day," 
will prove a revelation to you. Send the coupon or a letter or pof*al 
card for It now. SHERWIN CODY SCHOOL OF ENGLISH, 
510 Searle Building, Rochester, N. Y. 

J" SHERWIN CODY SCHOOL OF ENGLISH I 
510 Searle Building, Rochester, N. Y. 

Please send me, without any obligation on my part, your 
, new free book "How You Can Master Good English in 
I 15 Minutes a Day." 

I 

Name 

j Address J 

i ;;;; ; ; | 

This valuable book can not be sent to children | 
When writing please mention Popular Mechanics 



Supplies 



Everything You Need 



FOR 



JONAS BROS, originated and de- 
veloped many of the methods, mate- 
rials and supplies now considered in- 
dispensable for realizing the highest 
degree of artistic skill in Taxidermy. 

EYES, FORMS, TEETH, 
TOOLS, ACCESSORIES 

. . . •varythlng you need to mount ANY bird 
or animal— from a Humming Bird to an 
Elephant! Hie new catalog gives complete, 
detailed dewript ions, pieturei and prices of 
EVERYTHING Cor the progressive, amateur 
or professional taxidermist. It a FREE — 
writs lor YOURS today! 

JONAS BROS. 
1049 Broadway, Denver, Colo. 



ENGINEERING 



DECREE IN 
TWO YEARS 



.S. Degree in Electrical, Civil, Chemical, Radio, Me 
thanical or Aeronautical Engineering in two years. 
Located in an industrial center with that Engineer, 
ing atmosphere. Earn board. Low tuition. Preparatory 
Department. Enter Sept.. Dec, March, June. Catalog. 

Indiana Technical College 

1 229 East Washington St.. Fort Wayne, Indium 1 

Be a DENTICI AN 

Learn at home to make Crowns. 
Platoa, Bridgework, etc., tor Den- 
tists. Easy, practical way to learn 
mechanical dentistry at home in spare 
time. Full equipment of tools and 
materials included with course 
FREE. Low tuition. Easy terms. 
Write for FREE BOOK about this 
money-making profession that is not 
affected by "machine age." 

McCARRIE SCHOOL 
OF MECHANICAL DENTISTRY 
207 N. Broad St.. Dept.7Q2.Phllad.lphla.Pa. 

RADIO ENGINEERING 

RCA Institutes offers an intensive course of high standard 
embracing all phases of Radio. Practical training with modern 
equipment at New York and Chicago schools. Also 
^specialized courses and Home Study Courses under 
"No obligation" plan. Illuslraled Catalog en request 

RCA INSTITUTES, Inc. £3. 

75 Varick Street, New York, N. Y. 
1154 Merchandise Mart, Chicago 

Recognized Standard in Radio Instruction Since 1909 





f You Can Regain Perfect Speech, iff you 

STAMMER 



M Send today for beautifully illustrated book entitled "DON'T 
J STAMMER," which describee the Bogue Unit Method for the 
scientific correction of stammering and stuttering. Method suc- 
W ccssfully used at Bogue Institute for 33 years — since 1901. En- 
W dorsed by physicians. Full information concerning correction of 
stammering sent free. No obligation. Benjamin N. Bogue, 
Dept. 159, Circle Tower, Indianapolis, Indiana. 



LEABN 

col 


LECTION 


BU5IN 


Ebb 



BIG EARNINGS. Handle large sams of money. Deduct up to 50% 
commission in advance. Experience unnecessary. We train yon. Writa 

National Adjusters Bureau, Dept. 2005-K Mobile. Ala. 




Learn Public 
Speaking 

At home — in spare time — 20 minutes a day. 

Overcome "stage.fright". gain sell-confidence, 
increase your salary, through ability to sway 
others by effective speech. Write now for free 
booklet, /Tow to Work P/eaoVrt Wilk Word,. 

NORTH AMERICAN INSTITUTE, Dept. 1387 
3601 Mlehhjao Avenue. Chicago. Illinois 
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Lend Me Your Body 
fo ttg.Pa vs... 



tmd I'M qive Yoft PROOF 

I Cam MakeYOU 

^NewMan! 



No Other Physical Instructor in the World 
Has Ever DARED Make Such an Offer! 

ALL I want is a chance to give you PROOF — in 
just 7 days, and right in your own home — 
that I can give YOU the 
mighty muscles and boundless 
energy you want! Ri^ht in the 
first week under my guidance you 
will see and feel the improvement! 
Then as my weekly instructions 
arrive in your home you continue 
to re-build, renew and "overhaul" 
your body. By the end of three 
months you are the owner of a 
powerful body that you will be 
proud to display. 

People will notice the ruddy 
glow of health in your face, the 
sparkle in your clear eyes, your 
broad shoulders, and they will i 
seek your company. You will be 
the fellow who walks off with the 
prettiest girl and best job while 
others wonder how you did it! 

GET MY FREE BOOK 

Write your name and address carefully on the coupon 
below. I'll send you, absolutely free, a copy of my new 
book, "Everlasting Health and Strength." It reveals the 
secrets that changed me from a 97 -pound flat-chested 
weakling into a husky fellow who twice won the title of 
"The World's Most Perfectly Developed Man" against 
all comers! And it shows how I can build you into an 
"Atlas Champion" the same way. 

ARE YOU UNDERWEIGHT? 

I'll add pi mnds of muscles where they are needed! 
Are you fat in spots? I'll show you how to pare down 
to fighting trim. 

And with the big muscles and powerful, 
evenly-developed body that my Dynamic- 
Tension method so quickly gives you, I'll 
also give you through-and-through health 
— health that digs down into your system 
and banishes constipation, pimples, skin 
blotches and similar conditions that rob 
you of the good things of life 

I'VE GOT NO USE FOR 
CONTRAPTIONS 

I haven't any need lor contraptions 
that niay strain your heart and other 
vital organs. I don't dose you or doctor 
you. Dynamic-Tension is all I need. 
It's my natural tested method for develop- 
ing real men inside and out. It distrib- 
utes added pounds of powerful muscles 
over your body, gets rid ol surplus fat, and 
gives you the vitality, strength and pep 
that win you the admiration of every 
woman and the respect of any man. 

Get my free book. "Everlasting 
Health and S rengthl" Mail my cou- 
pon today. Gamble a stamp to prove I 
can make YOU a new maul 




r 



NOTE: 

This is 
the latest 
photo of 
Cha r les 
Atlas 
showing 
how he 
looks to- 
day. This 
is not a 
stud i o 
picture 
but an 
a c t u 
untouched 
snap-shot. 



CALF 



16lN.[ - 



It tell* you all about my Dynamic-Tension 

method, and how it has mode big- muscled 
men out of run-down specimens. It shows 
you. From actual photoa. how I have de- 
veloped my pupil- to the same perfectly bul- 
anced pnip'trtiunn of my own physique. 
What my system did for me and hundreds 
of others it can do for you too. Dim't 
keep on beinz only half the man you CAN 
be! Find out what I can do for you 

Where shell I send your copy of "Ever- 
lasting Health and Strength?" I'ut 
your name and address on the cou- 
pon, or a postcard. Mail it today. 
CHARLES ATLAS. Dept. 810. 115 
East 23rd Street. New York City. 



CHARLES ATLAS, Dept. 810 
1 1 5 East 23rd Street, New York City 

I want the proot that your syBtem of Dynamic-Ten- 
sion will make a New Man of me — give me a healthy, 
husky body and big muscle development. Send me 
your free book, "Everlasting Health and Strength." 



Name. 



When writing to advertisers please mention Popular Mechanics 



(Please print or write plainly) 
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BOOKS 



includingDIESEL engines 



Shipped FREE 

EXAMINATION 



FOR 



• Just mall the coupon and we'll 
send you a set of these remark- 
able auto books, just off the press. 
Whether you want to qualify as 
garage owner, auto repair expert 
or merely wish to know how to 
keep your own car 100% efficient, 
look at these books — they are sent 
to you for free examination. This 
brand new edition has been pre- 
pared by a group of America's fore- 
most automotive engineers and Is 
written so anybody who can read 
will understand — a veritable gold 
mine of valuable facts. 

Take advantage of this offer 
now; send In the coupon for FREE 
examination. You don't pay us a 
penny, you don't obligate vourself 
to pav anything unless you decide 
to keep the books. Just tell us you 
want to see them and the full set 
of 6 great volumes, just off the 
press, will be sent to you. Read 
them, look them over and proveto 
your own satisfaction that one fact 
alone, which you will find In them, 
may save you an expensive repair, 
or help you to a better job. Imagine books which are so new that 
every page is right up to date — wiring diagrams, construction de- 
tails, service problems — are all right up to the minute. Nowhere else 
can you get as complete and timely Information. Over a million 
dollars of resources have enabled us to give you the most authori- 
tative books on the subject ever published. 

Practically Every Auto Fact Included 




6 BIO VOLUMES bound in old 
•tamprd flexible binding, over 2C0O 
put-es, 2000 illustration;) — fine paper — 
extra clear type, and double indexed 
for instant reference. 



DIESEL ENGINES 
AVIATION MOTORS 
OUTBOARD MOTORS 

MOTORCYCLES 
TRACTORS 



WIRING DIAGRAMS 
EQUIPMENT CHARTS 
SUPERCHARGERS 

KNEE ACTION & other up- 
to-date features all included 

Can You Fix It? 

Can vou take out "play" In differ- 
ential? Can you kill the "shimmy" 
in steering? Can you reset TIM- 
ING? Can you put your finger on 
engine trouble without guessing or 
tinkering? Can you pull thestarter 
off and fix It? Can you adjust and 
repair transmission, engine, rear 
axle, bearings' Can you take care 
of knee action faults, and do an 
expert Job? 

These Books Tell How 

and tell you how to do any and 
every auto Job right, the first time. 
In 

BIGC 

into business for yourself and 
get a share of the huge profits 
are waiting for any man who even half tries to Improve him- 
self. Learn Auto Engineering with these wonder books a new way— 
without studying or memorizing. Simply use the JIFFY INDEX to 
look up the answer to any auto problem. Remember over 300 
pages on DIESEL the new power. 

FREE! Privilege of consulting Automobile 
Engineers of American Technical Society for 
one year without cost if you mall coupon 
immediately. Write or wire for answer " 
any difficult problem, reply will be sent 
promptly at no cost. 

AMERICAN TECHNICAL SOCIETY 

Drexel at 58th St. Dept. A-719 Chicago 




A Better Job 



pages on uin-ariL, 1 

/reef 



tUe gigantic auto Industry. 
GOER PAY — a chance to go 



•He yt 

I] 



SEND NO MONEY 



AMERICAN TECHNICAL SOCIETY, 

Drexel Ave. at 58th St.. Dept. A-719. Chic*KO t 111. 

I would like to »ee the new 6- volume edition of your AUTO BOOKS. I will pav 
the few renti delivery charges only, but if I choose to. I may return them erprep* col- 
lect. If after 10 days use I prefer to keep them, I will send you S2 and pav the bn lance 
at the rate of only $3 a month, until $24.80 in paid. Please include free consulting 
membership as per your offer above. Send brand new 1935 edition. 



Name- 



City- 



Attach letter stating age, occupation and name at d address of employer and at least 
one business man as reference. 



Wrestling Book 

FREE 



Learn at 
Home 




Be an expert 
wrestler. Learu at 
' home by mail. The greatest 
wrestlers of all, Frank Gotch and Parmer Burns, both 

world's champions have prepared the most wonderful course of les- 
sons ever written on Physical Culture and Expert Wrestling*. Be 
strong and healthy! Handle big men with ease. This great free 
book tells you how. Don't delay. Write now. State your age. 

Farmer Burns School, 3377 Elwood Bid;., Omaha, Neb. 



Established 
1902 



Mew York 
Electrical 

Ask for free booklet ScllOOl 

44 West 17th St.,N.Y. C. 



IB 



UTTER YOUR SOLES 



WITH NEW $0-1? PLASTIC RUBBER ! 

Dries tough over-night! Out-wears leath 

Waterproof! Flexible! Non-skid! Guaranteed! Fix aute, 
top, cuts in tires, etc. Take this ad to any Hardware 

Or l-OC Store. ASK FOR SO LO PLASTIC RABBKK. 




What Secret Power 
Did the Ancients Possess? 

Are the stories of the great miracles of 
the past legend or fact? Is it possible that 
once the forces of nature were at the com' 
mand of man? Whence came that power? 
Startling is the revelation that the strange 
wisdom they possessed has been preserved 
for centuries and today is available to all 
who seek a Mastery of Life. 

Send For Free Sealed Book 

Those today who have acquired these 
Cosmic truths find them simple, forceful, 
and the instrument by which they fashion 
a new and abundant life. Write the Rosi' 
crucians (not a religious organization), 
who have carefully guarded these age-old 
principles, to send you the free Sealed Book 
which tells how YOU, too, may acquire 
this personal guidance. (The curious not 
invited). Address: Scribe N.M.W. 

The ROSICRUCIANS 

San Jose auorc California 
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RADIO 

# holds great rewards 
for trained 





men 



Almost in a decade radio has become a giant 
industry. The opportunities created will be 
enjoyed by trained men. The International 
Correspondence Schools Radio Course, pre- 
pared by leading authorities and constantly 
revised, will help make you a trained manl 
A fascinating book— FREE. 



ELECTRICAL ENGINEERING 

— A Great Industry with a 
Great Future 

The new course in Electrical Engineer- 
ing covers this fascinating field thor- 
oughly. If you are just starting or are 
partly on the way to a real paying ; 
position in this industry, this new course ~ ' 
brings the broader knowledge necessary for advance- 
ment. The coupon brings complete information. 

MECHANICAL ENGINEERING 

— A Field with a Future 

This course has meant advancement to 
hundreds of ambitious men, mechanics, 
draftsmen, blacksmiths, foundrymen, 
patternmakers, apprentices, and me- 
chanical engineers— men who wanted 
to get ahead and to earn more money. 
You will find, as they have found, that 
enrolling for an I. C. S. Course is an 
investment in a Bigger Future. Use the 
coupon! 

AUTOMOBILE EXPERTS 

are always in demand 

The rapid progress in manufacture and 
service of the modern automobile brings 
new opportunities to thousands of ambi 
tious and forward-looking men. There 
always a demand for trained men. The 
new I. C. S. Automobile Course will 
make you a trained manl The time to 
act is now. Use the coupon. 




is 




INTERNATIONAL CORRESPONDENCE SCHOOLS 



BOX 5597-H, SCRANTON, PENNA. 
Without obligation, send me full information on 
subject checked below: 

□ RADIO □ AUTOMOBILE COURSE 

□ ELECTRICAL ENGINEERING 

□ MECHANICAL ENGINEERING 



[Architecture 
Concrete Construction 
] Reading Shop Blueprints 
jCivil Engineering 
I Diesel Engines 
|Gas Engine Operating 
j Refrigeration 
jChemistry 

jHighway Engineering 
jPoultry Farming 



] Drafting □Aecountlnu 

J Good English 

JSalesmanship 

J Advertising 

JShow Card Lettering 

jCivil Service 

J High School Subjects 

JAir Conditioning 

J Inventing and Patenting 

JAviation Engines 



Name- 



Address- 



Amazing Sensational Discovery 

REFINIS HES AUTOS 
LIKE NEW / 




NOT A WAX OR POLISH— LASTS 8 to 12 MONTHS- 
SHABBY CARS GIVEN NEW LUSTER AND SHINE 

Men — it's unbelievable, a miracle! KAR-NU 
refineries old shabby cars in a few minutes. 
Given them like-new shine. Not a polish, 
wax, or paint, but a real finish that lasts 8 to 12 
onths. Stands washing, sunshine, lone 
wear. No rubbing — no polishing — no wax- 
ing. Just apply with rag. Guaranteed. 
FREE SAMPLE 

What a profit-maker for scents and dintributorst 
Millions of cars need this new LOW PRICED 
auto finisher. BIG PROFITS — up to $7.00 in an 
hour. easy. Ten second demonstration on any 
man's car sells him QUICK. Hurry — ret FREK 
SAMPLE whirh proves all claims. Write or wire 
to-day. Dittributert Wanted in Foreign Countries. 

KAR-NU CO., Dtp). P-30, Oakley, Cincinnati, Ohi, 



Increase Your Vocabulary 

KNOW what to say and HOW to say it — effectively — force- 
fully. Become a Master of Words — enjoy greater fluency of 
speech and ease of expression. Release your latent abilities — - 
broaden your opportunities — multiply your word-power — win 
verbal freedom with WORDOLOGY — The Vocabulary 
Builder — a simple, easy, fascinating method of word study. 
Mailed postpaid for only $2.00. Money back if not satisfied 
after five days. Send TODAY. Address— 

Wordolosy Associates hS&US&Stf. 



URI-STATE COLLEGE 




R A > E ,Pii R , NS ,.. wm teach J"™ HOW to CREATE ORIGI- 
NAL CARIOONS at horn. th.t you run SELL! Court con- 
tains 26 IHHM and ov.r 600 llMtratiom. All tor Only . . 
Send name and addreu for free detaih. 



B. S. Degree in 2 years. World famous for 
technical 2-year courses In Civil, Electrical, 
Mechanical. Chemical. Radio, Aeronau- 
tical Engineering: Business Administration 
and Accounting. Equivalent in technical 
hours to 4-year course. Those who lack 
high school may make up work. Low tuition. Low living costs. 
Located In picturesque hill and lake region. Students from every 
state and many foreign countries. 52nd year. Enter Sept., Jan., 
March and June. Write for catalog. 

4105 COLLEGE AVE., ANGOLA, IND. 

CART09N voor way b 
toJUCCEW/ 

D0NT COPY — LEARN TO ORIGINATE! 
RAVE BURNS SCHO OL, Dept. M-X, BOX 2194, CleveUnd, Ohio 

Greater opportunities now in advertising 
Learn easily and quickly in spare time. Prac- 
tical work. No text books. Old established 
school. Low tuition — Easy terms. Stud for 

free booklet of interesting 1n/ormat1on. 

Page-Davis School Of Advertising 
Dept. 1357. 3601 Mich. Ave., Chicago 

MAILFOR FREE ^ORM ATI OX 

1117 Bedford Ave., Dept. PM-29 
Brooklyn, New York City, N. Y. 

□ Auto Mechanic □ Talking Pictures 

□ Aviation Mechanic □ Welding 

□ Aeronautical Engineering 

□ Refrigeration □ Machine Shop 

□ Oil Burner □ Commercial Art 

□ Air Conditioning □ Sign Painting 

□ Electrical □ Window Display 

□ Radio and Television Mechanic 

□ Architectural-Mechanical Drafting 

□ Armature Winding 

□ Diesel Engines 

Name '. 




BEDFORD 




When writing please mention Popular Mechanics 
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SCHOOL 



Address , 
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High School C ourse 

k in 2 Years l i 




You never heard anyone express regret at having a High 
School education — and you never will. But many, who (ailed to 
get their training at the usual time, don't realize that they can get 
it by home study in their spare time. A High School education Is 
definitely required for — 

College Entrance and Teacher's Certificate 
The Better Positions in Business and Industry 
State and Municipal License Examinations 
Ability to Meet Others and Express Your Ideas 
You can complete your High School education at home — in S years 

or Itti. Course meets requirements for entrance to college, business, and industry. 
Standard High School texts supplied. Diploma awarded. Full credit for H. 8. sub- 
jects already completed. 



You Can Qualify for a Better Position 



If you are interested in business or industry, consider the 
opportunities for good pay and steady advancement offered to 
men with the proper training and then make up your mind 
that you are soon going to be holding one of those better 
positions. Through home study in your spare time, we can 
train you in 2 to 3 years for your choice of the desirable posi- 
tions listed in the coupon. 

Get Ready to Earn Big Money! 

You can rapidly learn to prepare estimates and figure costs; 
to write effective business letters; to design and build buildings 
and machines — in your spare time. Don't doubt your ability 
to make good — get ready for the good position you want by 
getting the training that will bring you success and big money. 

This is your big opportunity to put part of your spare time 
into getting by home study the training you know you need. 
If you did not finish High School, here is your chance to do so. 
If you never yet have had the chance to get specialized prepara- 



tion for advancement in your chosen line, start now to give 
yourself that training. 

Facte— The Gateway to Opportunity 

Asking for Information about the line that Interests you Involves 
no obligation — but it may mark the turning point in your life. 
Check the position you want and mail the coupon today. 



-American School- 



Dept. H-745, Drexel at 58th St., Chicago 

Send me. without obligation, full information on position checked: 

□ Air Conditioning Englnswr □ Draftsman 4V Designer 

□ Aircraft Pilot □ Electrical Engineer 

□ Architect * Builder 

□ Automobile Engineer 
n Bookkeeper St Accountant 

□ Business Manager 

□ Cert. Public Accountant 

□ Civil Engineer 

□ Diesel Engln.er 



□ High School Ori 

□ Lawyar 

□ Mechanics! Engineer 

□ Radio * Television 

□ Refrigerating Engineer 

□ Steam Engineer 

□ Structural Engineer 



Name Age . 



Address. 



Turn your Spare Time into Dollars 



FULLY 
PATENTED 

AND PATS. APPLD. 
FOR IN All 
LEAD.N0 . 
(DUNTHfi/ 



Astounding 
Invention 




TURNS JUNK AUTO 
TIRES INTO MONEY 



The Most Sensational Business 
Opportunity Since 1929 

Gigantic National Market running into Millions. And 
you can now supply it with JUNK TIRES as your raw 
material. What a Business. What an unheard of profit. 
Schools, stores, clubs, factories, public buildings, homes, 
offices, grab this good looking, springy, long wearing 
FAB MX Mat. No limit to market. And the profits 
are so big that you can easily afford to hire helpers, hire 
salesmen, and still have a 
fabulous margin on every mat . 



Here is a new business. The product 
is so unusual that it has opened up a 
new market. Don't confuse FABRIX 
with a "Door Mat." It has a hun- 
dred INDUSTRIAL uses in factories. 
Your sales for home use will be the 
least part of your business. Here is 
an opportunity for one man in each 
community. Under our license you 
can establish a local manufacturing 
plant. The investment required is 
reasonable. 

COSTS NOTHING to get complete 
facts. Rush your name and address 
and we'll send complete description 
of simple machine that quickly slices 



old tires into uniform 
strips; show you how 
patented method forms 
strips into springy, long- 
wearing FABRIX Mats; 
how you can turn a 5c 
tire into a $2.00 mat; 
how you can start on a reasonable 
investment and build a business so 
big, so fast, that it will take your 
breath away. Capaiile men, responsible 
men, big men, are the ones we want In 
this enterprise. If you are that kind 
don't delay a minute. Write, air mall or 
wire today. All Information Is free. 
FABRIX. INC., 325 Wast Huron St. 
Dept. 710 — Chicago, III. 



Responsible men 
dropping every- 
thine to enter 
this New Field 



MAIL 
COUPON 
for 
FREE 

FACTS I FABRIX, Inc., Dept. 710 

325 West Huron St., Chicago 




Send full Information at once, 
no obligation. 



Name . 



I 
I 
I 
I 

| Address 

i City State. 



III. 

No cost to me. 
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Turns Spare Hours Into Cash! 



;*40 Weekly 

in Your Own Home 



V- 



nook 



i Ti-H' 



1 



charg- 



ing! We show you how to 
mako big monoy dpooratinp; 
fast-soiling Giftwaros. We 
start you with the bin $10 
Artist's Outfit shown above. 
We supply you with $150 
worth of Gift wares free of extra 

charge and show you how to dis-i/ 

pose of them without leaving 
your home. We give you 29 
Tested Plans for making money. 
One Fireside Member says: "I 
nude S100 on furniture In one 
week." Another writes. "My 
sjiles were S500 for 5 weeks. 
This Is my dm year." R M. 
P.. of III., says: "I did S3.500 
worth of business last year and 
over $12,000 this year." ». W.. 
New Mexico, reports: "I would 
not take $1000 for my Course." 

No Experience Needed 

You too may have a guaranteed 

income opportunity with Fire- 
side. No tiresome study. You 
learn by doing. No artistic abil- 
ity necessary. Our easy 3-Step 
Method makes the work easy to 
learn and easy to do and fits 
you to make good money prac- 
tically from the start. 

Quick Sales in Your 
Home 

No need to leave the house to 
dispose of everything you make. 
Our new automatic .salesman 
does all the selling for you. De- 
signed to quickly find cash buy- 
ers for all the Gift. wares you 
can turn out. 

No Cost Plan 

Send coupon for details of new 
plan that pays for your Fireside 
i 'ourse besides pur tine bl« cash 
profits In your pocket. Mall cou- 
pon now while openings for new 
members are still being offered. 



FIRESIDE INDUSTRIES 

I Dept. 66-P, Adrian, Mich. 



Fireside Industries, 
Dept. 66-P, Adrian, Mich. 

Send me FRF:E Book on Home Decorat- 
ing for a big steady Income. Also details 
of plan that will pay for my Course and 
give me bin profits besides. 






NAME 

ADDRESS. 
CITY 



STATE. 




ART LESSONS 

Become Talented Artist with Big Income 

This thorough Course by Alexander Murray, famous 
Art School instructor, makes it easy to learn art in 
spare time, 'leaches commercial art, cartooning, lettering, 
anatomy, perspective, adv. layout, etc., without bother 
or expense of correnpunding. You get all 60 lessons at 
once — no waiting for next lesson. Over 815 instruction 
illustrations. 125 paces of drawing paper FREE. 
Sand only SI. 93 for Complete Course postpaid — or 
pay postman plus postage. MONEY BACK if not delight- 
Start Now turning your apara tint* Into MONEY! 



,|9J 

£ ■par 
j Mmo 

I COURSE 
COMPLETE 



ed after inspect _ 
EDUCATIONAL SUPPLY CO., 



Dept. A101-K, 



Racine. Wis. 



When writing please mention Popular Mechanics 



ENGINEERING 



INTENSIVE PRACTICAL TECHNICAL COURSES. Non- 
essentials omitted. TIME AND MONEY SAVED. Degree in 
2 yrs. Electrical, Mechanical, Structural, Architectural, Civil. 
Aeronautical. Highway. Also shorter courses in Electricity, 
Radio. a Electric Refrigeration, Power Plant, Drafting, Building. 
Low tuition. Extensive modern equipment. Part-time work for 
board and room. 34 yrs.* experience producing successful men, 
located all over U. S. and foreign lands, holding responsible poet- 
tions. Approved by industry, endorsed by graduates and edu- 
cators. Catalog; free. 

FINLAY ENGINEERING COLLEGE 
1001 Indiana Avenue Kansas City, Mo. 





IATION 

APPRENTICES 

AIR-MINDED Young Men interested in 
entering the field of Aviation as Apprentices. 
Write immediately, enclosing stamp, to 
MECHANIX- UNIVERSAL. 
AVIATION SERVICE 
P. 0. Box 33 foept. e I Detroit, Mich. 



LeS 'Ato |N12 WEE KS 

I'll r; 



D 

•J wk ^a**~ Prepare for jobs in Service Work, Broadcasting, Talk- 
553 VB inp. Pictures, Television, Wireless, etc.. by 12 weeks prac- 
S3 ^ tlcal shop work in COYNE Shops. Free Employment Service. uSHS 
BS earn while learning. WRITE for BIG FREE RApIO end TELEVISION 
W BOOK, and details of my "■Pay-Tultlon-After-Graduatlon" Plan. 

H?C. LEWIS, President, COYNE RADIO SCHOOL 
500 S. Paulina St, Dept. 75-3H. Chicago. Illinois 



a 



BY SHOP WORK— NOT BY BOOKS 

I'll Finance Your Training! 




CRIME 
DETE CTION 

sictrr seevici 

AND 

FINGEB 
PELVIS 



SECRET SERVICE Bo^ 



■"XT 

£.1 a 




kJ" for 30 Days ReadlnK 

No Money Down— Actual Crime Cases— 

V You Act Quick/— We will send yon this stirring 
book on Crime Detection, Secret Service and Iden- 
tification Work for 30 days free reading. Send no 
— nney. If you decide to keep it, then send onlT 
. 00. If not. return it. WRITE TODAY, 
sent to boys under 17 years of age. 



Not 



T.G. Cooke, Dept. 13-57, 1920 Sunnyside Ave., Chicago 



Why VOICE Students Fail 



SENT FREE No Obligation to Buy 



If you act quick] — we will send postpaid — for 
30 days' fr»*e roadinc — now Voice Book dis- 
closing startling VOICE FACT8 that may save 
hundreds of dollars to every man or woman 
seeking a strong, rich voice fur either sins ins 
or speaking. .10 days' free reading — then send 
51 .on. Otherwise, return it — that'* all! 
PROF. E. FEUCHTINGER Studio 93-57 

308 North Michigan Avow— Chicago 





Steady work — Good pay enn be yours. We ihow 
you Oldest school. Rent Laboratory Training. 

Day, Eve. Easy terms. Tools FREE. Ask for Catalog P. 

. Y. SCHOOL of MECHANICAL DENTISTRY, 125 W. 31 St., N. Y. C 




EXPERTS MAKE BIG MONEY 

Learn at Home-in Few Weeks 



Prepare quickly to earn up to $100 weekly in new, fascinating 
NEON, •'luminous-tube" industry! Today's most widely-used 
medium of lighted signs — tomorrow's greatest source of illumina- 
tion. Trained men needed right now. In every locality. Selling — 
designing — manufacturing — installing. Splendid future awaits 
shrewd men who start NOW. 

■>• n C P" LESSON EXCERPTS and Free Book describe America's foremost 
■s BBS Neon home-study course. Teaches evcrythins. Non-technical. 

I I I saai mm Amaiinjj luw cost . Easyterms. Free employment service. WRITE! 
COMMERCIALITE LABORATORIES Dept. 47 OMAHA. NEBR. 
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Just as EASYas it looks 

to become a popular musician this 
delightful, simple as A-B-C way 

STOP cheating yourself out of musical good times. Stop 
thinking that learning music is nothing but one grind- 
ing session of monotonous exercises after another .... 
days, months and years of difficult technique under the 
thumb of a private teacher. 

Take a look at the above diagram. Looks easy, doesn't 
it? Well, it's every bit as simple as it looks. First a note, 
then a letter. Plenty of clear instructions tell you how 
each bar is played — lots of diagram pictures show you how, 
then you do it yourself and hear it. Everything to make 
learning a joy. In fact, the U. S. School of Music has made 
the reading and playing of music so simple that you don't 
have to know one note from another to begin. 

Your first thrill comes with your very first lesson. For 
you are given a piece with a real melody to play by actual 
notes. Dreamy waltzes, stirring marches, sparkling sonatas 
follow in short order. No standing still. You become a 
capable performer months sooner than you could ever ex- 
pect to by_ the old-fashioned way. Besides, you receive 
all the music you need at no extra cost. 

Play the "Blues" Away 

How can you be content to sit around at party after 
party and listen to others do all the playing — see them 

showered with admiration, in- 
vitations — -when your life-long 
ambition to become a popular 
musician is now so easy to real- 
ize? Experience the personal 
satisfaction that comes from 
being able to play "when," 
"where," and "what" you like 
for your own amusement and 
the entertainment of others. 
Don't be afraid to begin your 
lessons at once. Over 700,000 




Learn To Play 
By Note 



Mandolin 

Piano 

Organ 

Violin 

Banjo 



Saxophone 
'Cello 
Ukulele 
Cornet 
Trom bone 



or any other instrument 



people learned to 
play this modern 
way — and found it 
as easy as A-B-C. 
Read the list of in- 
struments in the panel, 
decide which one you want 
to play and the U. S. School 
will do the rest. No matter 

which instrument you choose, the cost in each case will 
average the same — just a few cents a day. 

Our fascinating, illustrated Free Book and our Free 
Demonstration Lesson explain all about the remarkable 
method. Clip and mail this coupon today, and they will be 
sent to you at once. No obligation. Instruments supplied 
when needed, cash or credit. U. S. School of Music, 710 
Brunswick Bldg., New York City. 

U. S. SCHOOL OF MUSIC, 710 Brunswick Bid?., New York City 

Send me your free book. "How You Can Master Music in Your 
Own Home." with inspirine message by Dr. Frank Crane; also Free 
Demonstration Lesson. This does not put me under any obligation. 



Xame 



Address . . 
Instrument 



WORK FOR THE 




GOVERNMENT 

START 
$1260 to $2100 YEAR 
MEN — WOMEN > 

Experience unnecessary. / 



Franklin Institute 
Dept. B1U 

Common Education / Rochester, n. y. 

Gentlemen: Rush to me, 
FREE of charge, list of TJ. S. 
Government big pay jobs. 
Send FREE 32-page book de- 
scribing salaries, vacations, hours, 
work. Tell me what to do to get 
one of these jobs. 



Usually Sufficient /' 



GET READY 
IMMEDIATELY 



/ 



Mail Coupon .6* 
Today— <^ 
SURE / 

/ 

/ 

Name . . 

/ 

/ 

/ Address 



MATHEMATICS 



the key to all 
technical success 



made plain 
in these books 

Help your advancement In technical 
or scientific work. Learn mathematics. 
Palmer's course makes It easy to 
master the essentials. Shows how to use 
them in your dally work. Over 216,000 
copies sold. 

A Self-Instruction Course for Practical Men 

Palmer's simple, step-by-step treatment 
carries you from first essentials to work- 
ing knowledge of all mathematical meth- 
ods. Even makes clear the practical use 
of calculus. Course based on Palmer's 
years of trade school teaching: gives 
thousandsof exercises and problems with 
answers based on every-day questions 
practical men brought to him for solu- 
tion. 

Study at Home; Pay As You Go 

A few minutes a day will give you prac- 
tical command of this Important subject. 
See entire course without sending a cent 
In advance. Pav only J1.00 in 10 days 
and $2.00 monthly for three months If 
you keep the books. If you have ever 
felt the lack of a working knowledge of 
practical mathematics, send the coupon 
at once and look over the Palmer Course. 



y Palmers _ 
famous home 
study course 

available 
on easy . 

.terms! 



Hmo Hot 



Covert: 

ARITHMETIC 

ALGEBRA 

CEOMETRY 

TRIGONOMETRY 

CALCULUS 

with practical 
ap plicatio ns 

Sent for 
Examination 
No Money Down 
Small Monthly 
Payments 



Me © RAW -HILL ON-APPROVAL COUPON 

McGraw-Hill Book Co.. Inc., 330 W. 42nd St., N. Y. G. 

Send me the Palmer Practical Mathematics and Calculus Home Study Court** 
(2 volumes) for 10 days' examination on approval. In 10 days I will aend $1-00. 
plus few cents pottage and delivery, and S2.00 monthly for 3 months, or return 
books postpaid. (We pay postace on orders accompanied by remittance of firai 
installment.) 



Name. 



Address Position 

City and State Company PM -10-35 
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Revolution!} 



Electric 
Arc Welding 
is modern Industry 



Milwaukee Mannf-irtiirarc desire to contact earnest men to 

muwauKee iTianuiacnirers work and learn Electric Arc 

Welding In their laboratories at the School of Engineering, 
Small training Fee. Accepted applicants will be fully trained 
until ready to pass rigid test and assisted in securing employment. 
Arr Wplrlino presents one of the outstanding opportunities 
*■* "cluing for steady Income and future success. Welding 
is growing rapidly, replacing large and intricate castings, rivets, 
nuts, bolts, screws. It Is commonly used In assembling cranes, 
hoists, bridges, structural steel work, etc. No limit to the 
application of welding to Industry. Increasing durability and 
reducing manufacturing cost. There Is a decided shortage of 
properly trained welders. Why be content with ordinary work, 
nit or miss jobs and low pay when in a short time you can be- 
come a trained Specialist in Welding? 

^*^MI LWA U K € £^*** 

GCHflU of. ENGINEERING! 

*J institute of QhxtratechnU* U 

PM— 1035 No. Broadway, Milwaukee, Wise. 

Without obligation send Free Booklet "The Dawn of a Gigantic 
Industry and Its Outstanding Opportunities." 

Name.. . ■ Age 

Address 



STEP INTO 

THE 




Banish Boredom . . . Earn Extra Money 
START TO PLAY VERY FIRST DAY 

Pieture tlie joy of playing a snappy foxtrot, dreamy waltz or 
mellow old favorite on the Xylorimba. No reason why you 
shouldn't! Xylorimba is easiest of instruments to play and 
yet the most spectacular. In constant demand by orchestras, 
radio stations, at lodge meetings and parties. Marvelous 
opportunity to increase popularity, make big spare-time 
money. No bothersome practice or exercises. With Free easy 
lessons you actually Start to Play Very First Day. 

BIG FREE BOOK tells all about Deagan line, liberal trial 
offer and easy payments. Send coupon today for your free copy. 

J. C. Deagan, Inc., Dept. 8457, 1770 Berteau Ave., Chicago 

Send me. without obligation, full detail* of Free Trial offer and 
easy-paymeutplau on the Deagan Xylorimba. 



Name. 



NOW . . . You can choose Your 

PHYSICAL CULTURE COURSE 

From Many PROVEN Systems 



All the popular ■ystems of body building and nil makes of i 
ciain: apparatus that we have and make are listed for yow 
money aavins price n. Share in our — 

PROFIT PARTICIPATING PLAN 

• Home Gyms . . . Chest Pull* . . . Sandow Grips 
. . ■ Hand Grips . . . Pulley Outfits . , . Combina- 
tion sets . . . Barbell* . . . Dumbbells . . . Reducing; 
Outfits. Numerous other out lit p, all complete with 
courses. Also, hooks and acnesaories are shown in our 
Great Money Savinc Catalog. Every outfit guaran- 
teed or money bark. 

m FREE ILLUSTRATED CATALOG 

The only one of its kind. Buy the best for less. Our 
Profit P«*-tir-iparin» Plan will save you plenty of 
money and give satisfaction. Send for it today. 

American Athletic Appliance Co., Inc. 

4324 Paul Street. Dept. 2110, Philadelphia, Pa. 



ALL AT REDUCED PRICES 



ndac ii' Rltfc mm Exer- 
electton. All at great 




/^Z^BCAUTIFUJ,^ 7 



COURSES BY 
CORRESPONDENCE 

Plain course, 96 les- 
sons SI. 50 

Ornate course, f>0 lessons 1.50 

Text lettering. 60 lessons l.fiO 

My copies cannot be excelled and my constructive criticisms guide 
to success. 

Lengthy revealing character sketch from a naee of handwrltinR.Sl.50 
One paragraph sketch and name In expert plain and ornamental, 

all ... 10 

Circulars. L. H. Himim, Box 558A. Emporia. Kansas. 

EVERYBODY!! HAVE A LOY OF FUN 

by taking the TRAVEL TEST. Ttiin new. fawinatlne word Kme fa man fun than 
nny [nme you have ever played And will make you call on the entire family for help. 
Send 25c in coin for your TRAVEL TEST today. 

BEN HUR 

2215 Florida A v. West Palm Beach, Fla. 

MAKE MONEY at Home /i^ 

Ex elusive new prorem. Buutcr, better, quicker crop*. Moro BEKHS" : — — 
money for you! BU demand. We buy. Mushroom book fraa* 

AMERICAN MUSHROOM INDUSTRIES. Ltd. 
Dept. 424 Toronto, Ont. 

ISM 



EARN up to *25.00 A WEEK &i. 




BE A CARTOONIST 




Address. 



AT HOME IN YOUR SPARE TIME 
under supervision of NORMAN 
MARSH, creator of the famous comic 
strip "DAN DUNN, SECRET OPER- 
ATIVE 48," appearing in the big news- 
papers. Success — fame — real money may 
be yours when you learn the easy simple 
methods and secrets which make the 
MARSH cartoons so successful. Send name for 
free details of this personal course. Act Today/ 
MARSH CARTOON SCHOOL. 
Chicago Daily News Bldg., Dept. J-l. Chicago. PL 

|Fl LABORATORY APPARATUS/ 
fH BIOLOGICAL SUPPLIES 
MICROSCOPES 
CHE.MICALS 

Nt-» complete catalog Irsls hundreds 
of item* of interett to amateur and 
professional esperimenter*. Save 
■Money — Buy Direct from manufac- 
turer. Send 10c now 'refundable) 
and gel Special 30 Day Oiler. 

J. H. WINN MFG. CO., Dept. 410, 124 W. 23 St., New York 




Coi 
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LINCOLN Training 

Qualifies You for a S uccessful Career 

-AVIATION 



Many of Tomorrow's 
BIG PAY Pilots and Mechanics 
are Training at LINCOLN Today! 

Thousands of new jobs are being created by the tremendous aviation expansion 
programs throughout the world . . . and the 520 students now training at LINCOI.N 
are getting the finest training to be ready for the big pay jobs From South America, 
Central America, Scotland, South Africa, Canada, Alaska, China and from nearly 
every state in this country have come students to take advantage of Lincoln-training 
which leads to success. Join them now and let Lincoln train you for a romantic, 
successful aviation career. 

Finest Practical Training for Master Air- 
plane and Engine Mechanics— The kind of 
actual experience that aviation executives de- 
mand — rebuilding Whirlwinds, Wasps, Cyclones, 
Aircraft Diesels and many other aircraft en- 
gines; also rebuilding modern airplanes under 
factory standards. Training also includes aerial 
radio, welding, instrument repair. Machine 
shoppractice. Full experience for the good pay Jobs 
offered by airline companies and factories. 




' These Flight Courses Offered 

Whether you want to be a Transport, Limited 
Commercial, Private or Amateur Pilot, Lincoln 
trains you for a Government License. High 
wing and low wing monoplanes, biplanes, cabin 
planes, etc., are used to assure you complete 
experience. Complete training includes blind 
flying by instrument, cross country, night fly- 
ing, acrobatics, etc. 

Modern Equipment — Only modern high class 
training planes with Department of Commerce ap- 
proval are used. Both the Flying School and 
Mechanics School training facilities are among the 
finest in America. 

25 Year* of Leadership — Lincoln has been successful as a 
mechanics' trade school for 25 years; 15 years of success in 
teaching aviation. Numbered among our graduates are 
men who have made some of the greatest contributions to 
the aviation Industry. 

Greater opportunities for those who start training at Lin- 
coln now! Mail the coupon today for complete facts. 

LINCOLN AIRPLANE & FLYING SCHOOL 

209E Aircraft Bldg., Lincoln, Nebraska 



Both flight and ground school under Government 
Supervision. 



Lincoln Airplane & Flying School 
209E Aircraft Bldg., Lincoln, Nebraska 

Please mall me complete Information about Lincoln, the World's Best r 
Known Aviation School, and the Big Pay Opportunities of Aviation. | 




Name. 



Address . 



City 

State Age . 



I 
I 
I 
I 
I 
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BUOW 
TORCH 

t SOLDERING ~" 
IRON IN ONE.' 

ACENTSI Make quick, steady L- 

PROFITS with nm.-t.-inK NEW invent 
tion — sella on "flash" demonstration. Main 
or aide line, part or full time. Opens biff, new marketT 

WRITE— xet established for excluMv territory. Hurry I 
Justrite jfjg. Co., 2Q61 Southport. Dept. 13-57. Chicago 




Forms to cast Lead Soldiers, Indians, Trap- 
pers, Hunters, Wild and Farm Animals. 
239 different forms to select from. Every 
form guaranteed to cast perfect figures. 
Send 5c stamp for illustrated catalogue. 

HENRY C SCHIERCKE Spencer Rd. GHENT, N.Y. 
MAKE GLAZED GARDEN POTTERY 

Beautiful, colored, glazed concrete pottery made without 
molds. No experience needed. Use only sand and cement. 
2,500 different designs birdbaths, vases, jars, etc. Big 
profits. Send 10c for Booklet, color plate, etc. 
NATIONAL POTTERIES CO., 424 Second Ave.. So.. 
Room 21 Minneapolis, Minn. 

START OWN BUSINESS RESILVERING MIRRORS, 

REFINISHING METAL, plated articles, auto parts, 
reflectors, tableware, etc. Experience unnecessary. 
Small investment for portable home outfit. Write 
SPRINKLE PLATER, 129A, MARION, INDIANA 





AGENTS Make $380 Monthly 

ItlUBg 10 CARTER WINDOW WASHERS daily. Cleans, 
dries, polishes. No muss. Good Housekeeping approval. 
Restricted territory. Write today. 

Carter Product* Corp., 998 Front Ave., Cleveland, Ohio 




AGENTS ^ GOLD LETTERS 




AC RADIO 
TELEVISION 

BIG BOOKS |? EVERY ELECTRICAL 

SUBJECT COVERED 

Here's great news for anybody interested In Electricity. BRAND 
NEW edition of Applied Electricity broutfht rlgQt down to date 
with every NEW Electrical subject fully covered. 10 big Vol- 
umes and all shipped FREE for examination. 



For 
Beginners 
and Experts 

Over :mOO puN — 
hundreds of illuft- 
trutiuns — the most 
complete work of 
it a kind ever pub- 
lished. Dyniimng, 
motors, power sta- 
tions, radios, tele- 
vision, every t blni 
electricul explained 
clearly so anyone 
can understand 
thein. 



BIG FIELD! Big Demand! 
Big Pay! 



Men who understand elec- 
tricity are urgently needed 
right now in thousands of industries. Autos, 

uiri4;im'». machine shops — -practically every Industry de- 
pends on electricity ana men who know this subject make 
bis money. Pleasant, fascinating work, easy to learn 
and do; learn quiekly with these books. Send coupon 
for a set for FREE examination and see for yourself. 

'A year*s consul tins membership* 
.e American Technical Society 
given free to all renders of this 
Cyclopedia of Electricity, 
sny. ''That's worth more 
than coat of books.'* 
AMERICAN TECHNICAL SOCIETY _ 
Dept. E-7 19. Promol at 58th St. _ Chicag o 

American Technical Society. Oopt E-719. Oroxol at 58th St., Chicago 

Send for 10 days' free use, BRAND NEW 10 volume set of Electrical Enemeerinc. 
In return for mailing this coupon promptly, send free, eertificete of memt>er»hin in i the 
Ameriean Technical Societv entitling me to full consulting privilege for one year. I 
w n v the fewl cents delivery charts on the books. If I wish I may return them in 
To and owe you nothing. L.t if 1 keep them I will send $2.00 after 10 days, then 

$3.00 a month until the special price of only $29.80 u paid. 



tor a set tor i kll exam 
l^than c* 



! 1 



Name. 



Address. 



For Store Fronts and Office Windows. Anyone can put 
tliem on. Free samples. Liberal Ofter to general agents. 
METALLIC LETTER CO., 438 N. Clark St., Chicago 

When writing to advertisers please mention Popular Mechanics 



Pj tv Biate 

Attsch letter stating' age.' occupation and name and address of employer and 0* I 

one business man a, reference. 



Copyr 
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Amazing New Low-Cost LACO Oil Burner 

$ 50to 
$100 




Heats for LESS! 



Saves 25% in Fuel Cost ! 



Und 

Oth 



er 



ers 



Beats 4 Others I Had! 

"Have used a LACO in my home f<>r 4 
year*. It'i the moat satisfactory, economical 
X ever had. I u*ed 4 others before get tine 
the LACO but they could not compete 
with LACO for en for y, heating and qual- 
ity." E. OBERLANDER. (N. J.) 




LACO'S Low-Coet Automatic oil burner* have been the sensation of the 
industry, for years! Over 50,000 now in uset 

Today — LACO offers a sensational «*■«• model — one of the world's very 
finest, most hizhly-improved — at a noting of tSO to $J00 over others! 
Patented fuel-mixing device gets EXTRA HEAT from lowest-priced oils- 
Cuts Fuel Costs 20% to 30%! Fully Automatic — maintains correct heat, 
without variation— highly important in homes with old folks and children. 
Simplified design, fewer parts, reduce service need. New alow-moving fan 
is remarkably quiet. Built and guaranteed by lanreat exclusive oilburner 
manufacturer. Approved by Underwriters Lab. Fits any furnace. 
Easy to install. We show you how if there is no LACO dealer at your 
town. 

lA/RlTP c >" Fre * Book > Low Price. Special Offer! Find out 
■III! I a* | or yourself why 50,000 selected LACO. Decide, now. to 
end the drudgery of lighting fires, shoveling coal and nshes. cleaning 
furnace dirt. Send for facts and A mating LOW PRICE! 

LACO OIL BURNER CO., 1105 Union St., Griswold, Iowa 



DEALERS: 

I need more good dealers at once 
to fill orders and install LA COS. 
This month, I make this exceptional 
offer: I'll ship you a Sample Burner — 
sub-ect to examinnion — WITHOUT 
OBLIGATION on your part! I'll 
give you every possible help. Unusual 
local-newspaper advertising plan, free 
folders, hangers, etc. LACO has been 
nationally advertised for 10 yenre — 
known everywhere as America's finest 
Low-Cost Oil Burner. WRITE FOR 
OFFER! 

L. A. COCKLIN.Pres. 



The MACHINISTS' Home-Study 
Course helps men get ahead 

A man can go just so far in machine shop work with only his 
every-day experience to aid him. The men who get ahead 
are those who equip themselves with knowledge — who prepare 
to take advantage of the breaks. Many have done so with 
these practical books; you can too. 

AMERICAN MACHINISTS' LIBRARY 

6 volumes— 2000 pages— 2,500 illustrations 

(i4 combined home-study course and reference library) 

This library of machine shop practice was written for practical men. 
It gives you the best methods for every kind of machine shop work. 
It explains machine tools and their operation, tool work, gears and 
grinding, jigs and fixtures, automatic screw machines, their tools, 
punches, dies, etc. Plainly written — completely Illustrated — the best 
kind of help to the machine-shop man who wants to advance himself. 

[jTiTE^~Eir^ ~CO~U~P ~o~n\ 

I MCGRAW-HILL BOOK CO, Inc, S30 W. 42nd St, NEW YORK I 

I Send me fnr 10 days' free examination the AMERICAN MACHINISTS' LI* I 
■ BRARY. K satisfactory I will send f 1.50 in 10 days and $2 monthly until the J 
| iul price of S17.50 is paid. If not wanted, I will return the book* postpaid- 

| Same | 

| Addrtu | 

| City etui Stat* I 

I Petition J 

^Company P.M. 10-35j 



Play the Hawaiian Guitar 
like the Hawaiians/ <gh 



FAMOUS NATIVE HAWAIIAN INSTRl 
teach you to play this fascinating instrument. 
4 MOTIONS — No previous musical knowledg 
needed. OUR 52 EASY LESSONS teach you 
the enchanting music you hear over the radio, 
/"•f VI?**! when you enroll 

Y EfH-a sweet toned 
HAWAIIAN GU ITAR, complete 

playing outfit 



WRITEATONCEforattrac- 

tive offer and easy terms. 



and carrying 
ease. 




FIRST HAWAIIAN CONSERVATORY OF MUSIC, 

9th Floor, Woolworth Bldg. Dept. 250 New York. 

Approved by Ne"<u York State Board of Regents 



Inc. 

N. Y. 



AN ARTIST 



B E 

Lav WE CAN TEACH 

YOU DRAWING in 
your own home during your 
spare time. Thirty-five years o 
successful teaching proves our ability, 
Artists receive large salaries. 

Writs today for Art Year Book 

SCHCDI^APWIEPAKT 

Dept. 1 75,10 E. Huron St., Chicago, III 






mm 



Far Trained Auto Mechanics 

Step Into Big Pay. Earn $35 to $75 a week I train you 
in only 8 weeks at largest schools of kind in world. New 
practical shop plan. Learn with real tools ... on real 
equipment. Write today for Big Free Oppor- 
tunity Book and Special Low Tuition Offer. 
Address school nearest you. 

McSWEENY SCHOOLS, Dept. 10-22 
Cleveland, O. or Kansas City, Mo. 




A CHEMICAL FORMULA FOR EVERY PURPOSE 

If you wish to make certain products for your own use or for 
sale, we can supply you with a practical approved formula for 
making them. For example: cleaning preparations, cosmetics, 
tooth pastes, mouth washes, aspirin, salves, extracts, soaps, 
paints, lacquers, polishes, Insecticides, veterinary formulas, 
beverages, toilet waters ... to name only a few. 

You can make and sell these or other products at a profit and 
develop an Independent business. Send SI for the formula you 
want. We guarantee to supply It within 30 days or refund your 
money. Write today — 

Universal Chemical Corporation, 176 N. Union, Akron, Ohio 




■lYING 



1935 JUNIOR AIRCRAFT YEAR BOOK 




256 thrillin* pare" on avhtion A blood-stirring story. 13 
^5 END Cha I? ter9 ' i«0 Photographs. 79 New Airplane Drawings. 

Ofllsnl, Complete, Authentic. Brings you up-to-the-minute 
50 OQ this fascinating subject. 
— — Or mail $2.85 for 2 copies postpaid. 

Aeronautical Chamber of Commerce of 
r America. Inc., 30 Rockefeller Plaza, N. Y. (Dept. 6) 

CASH FOR YOU 

raising PR ROYAL birds. Orders waiting for hun- 
dreds of thousands. Easy to raise. You get your 
money for them when only 25 days old. Particulars 
and picture book for three-cent stamp. PR Com- 
pany, 633 Howard St., Melrose, Massachusetts. 



RAISE RABBITS FOR US 



WRAI 

B^lfeMaw. WE PAY YOU UP TO S5.00 EACH. ALSO PUT YOU 
Bjk, IN TOUCH WITH MARKETS EVERYWHERE. Urne 
^■■tafA illuatral I catalog, also copy of the AMERICAN 

^■f ^^^a RABBIT FARMER and monthly marlcet bulletin sin wing 
^^^^^ names of buyers in various parts of America who con- 
tinuously buy all rabhitn offered them. All for 10 cents. Address 
OUTDOOR ENTERPRISE CO., 101 Main Street, NEW CITY, N. V. 

When writing please mention Popular Mechanics 
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As a starting job for the man who 
wants to get ahead in industry, 
Drafting offers more possibilities for 
rapid promotion than almost any 
other job. The Draftsman's work 
brings him into direct contact with 
all new developments. 

Many of the highest-paid Architects, 
Engineers, Designers, and Superin- 
tendents got their start at the Draft- 
ing table, where they gained knowl- 
edge and experience that soon fitted 
them for bigger things. 



Drafting ^ Design 



Offers Ambitious Young Men 
A Real Opportunity 

Why are Draftsmen among the first to be hired — the last to be 
laid off? Why are there thousands of Draftsmen on the payrolls of 
architects and builders — consulting engineers — engineering and 
construction firms — mills and factories — railroad and street car 
systems — telephone and telegraph companies — electric light and power com- 
panies — shipbuilders — surveying and mapping companies — plumbing supply 
nouses — electric wiring contractors — city sewer and water departments — 
subdivision development companies, etc.? 

Because the Draftsman is the connecting link between engineer 
and mechanic. Every new machine or building — every improvement in a 
tool or machine part — starts on the Drafting table. On paper, the Draftsman 
works out the new idea in the lines and figures which speak the language com- 
mon to engineers and mechanics; and his drawings and blueprints give the 
engineer's instructions to the skilled workers who do the job. 

Draftsmen in Wide Demand 

And Draftsmen are equally necessary in many other less familiar 
lines — thousands are employed by patent attorneys — cemeteries— golf course 
designers — testing laboratories — map makers — museums — educational institu- 
tions—city park systems — landscape gardeners — publishers of technical books — city 
planners — model makers — industrial research associations — furniture makers — 
stone cutters — large buildings, etc. In fact, there is hardly a business or industry 
of any size that does not employ Draftsmen. 

Well -Paid Line with Real Future 

Drafting is well-paid, interesting, necessary, high-grade office work 
along engineering lines — covers all types of construction and manufacturing 
— carried on in light, airy working quarters — brings you in touch with im- 
portant men of the organization — and, because of the training and experience it gives, 
leads direct to very desirable positions in Engineering, Building, and Manufacturing. 
Write today for full information about the opportunities open to you. No obligation. 



Dept. DD- 745 



American School 

Drexel Avenue at 58th Street 



Chicago, III. 



QUICK WAY to make money in 




RADIO 



Modern receivers 
are demanding 
men with modern 
training for service 
work. New training method and service equip- 
ment offer starts you earning almost at once. 
Up to S3 an hour easy in a short time. Write 
today for FREE book ot details. 

Radio Training Association of America 
Dept. PM-510, 4513 Ravenswood Ave., Chicago 



ate ccon 6&c&m& con ARTIST/ 



Earn while you learn by our simple method. Big illustrated book 
free. Send name, address and age. 

CREAT WESTERN HCADEMY OF ART. 330 8. W»U» 8lr«.l. CHICAGO, ILL 

«•"•*"•—«: RADIO & ELECTRICAL ENG. 




Courses in 

Course No, 




I: ELECTRICAL ENGINEERING — Simplified mat he- 



matics, covers complete electrical field, easy tn understand. Modern 
and up-to-date. Course No. 2: RADIO AND ELECTRONIC EN- 
GINEERING- — An ultra modern course in radio, public address, photo 
electric work. Trains you to be super-service man and real vacuum 
tube technician. Tuition $25 either course. Deferred payment s plan 
for wort hy students. Student magazine. School pin. Run like a 
oollein, WHITE TODAY for ■ohnol rntnloaN. 

LINCOLN ENGINEERING SCHOOL. 855 -L S.tflhSt.. Lincoln. Nebr- 



LEARN AVIATION MECHANICS! 

Secure thorough training in airplane and engine mechanics. Com- 
plete flight training — modern equipment. Write for new low rates. 
ROBERTSON AVIATION SCHOOL, Si. Louis Municipal Airport, ROBERTSON. MO. 




CORRECT ENGLISH 



LEARN EASILY THIS WAY— 

A FEW MINUTES A DAY! 

Simplified home study methods plus personal instruc- 
tion, combine to make this pract'eal training court** by 
Josephine Turek Baker, Ph D., world-renowned 
English authority, the most beneficial ever offered. 
Get the facte— the first step toward t lie improved 
business and social position you aeek. 

Writ* — THE CORRECT ENGLISH SCHOOL 
Dept. PM Evanston, 111. 



SI 25 a Week! 

— that's what our 
Eraduate. Mi-n L. F. 
of Brighton, Ontario, 
is making — celling her 
work in Montreal. 

S3000 for W.R.K.- 

of Nnwark. N.J. He 
writes that juNt two 
contracts brought him 
that neat surnt 

$3380 a Yaar— 

that's what our gradu- 
ate R. K. K-. of Mich- 
igan, is drawing lis Art 
Director of a bis en- 
graving house. 



Make $50 to $100 a Week 

Learn at Home This 
Amazingly Simple Way 

More and more trained Artists are needed each 
year. 28.531 magazines, advertisers, newspa- 
pers, printing houses, etc., pay good money for 
art work. Our simple, proven, personalized 
method makes It fun to learn Commercial Art, 
Cartooning and Designing quickly, AT HOME, 
In spare time. 

Big Artist's Outfit Given 

Drawing board, paints, brushes and all materials 
you need to learn and earn come with very first 
lessons. Actual fun Learning to draw this new way. 
Be an artist and make big money! 

Send for FREE BOOK 

Our big Free Hook describes latest developments 
and wonderful opportunities in this fascinating 
field and gives full details of this quick, simple 
method. Tells all about our students — their suc- 
cesses — what t hey say — ar t uul reproduct ions of 
their work — and how many earned big money even 
while learning. Mail coupon be- 
low or postcard today. State 
age. (No salesman will call.) 



Free Boob shows how 




■ Washington School of Art, Studio 1210 
| HIS — 15th St., N. W., Washington, D. C. 

Please send me, without obligation, your Free 
| Book, "Art for Pleasure and Profit." 

I Name Age. 

"> Address 



City 



When writing to advertisers please mention Popular Mechanics 



Copyr 
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CLASSIFIED 




Advertisements in this section, 35 cents per word, each insertion, minimum 10 words, payable in advance 
To be inserted under proper classification in November issue, copy should be in our office September 14th 
Popular Mechanics Magazine, 200 East Ontario Street, Chicago, Illinois 



YOU'LL PROFIT 

By reading and answering the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money. 



Popular Mechanics Magazine, Chicago. 

Gentlemen: Having been in business for more than 20 years, we 
have done a great deal of advertising in different magazines. Of 
all the mediums, Popular Mechanics, which we have used for at 
least IS years, has given us by far the best returns for money 
invested. Not only do we receive a great number of replies and 
orders every month but also we get letters once in a while an- 
swering ads that were published in your magazine years ago. 

We take this opportunity to thank you for the services ren- 
dered and will show our appreciation by using Popular Mechanics 
in preference to all other magazines. 

(Original letter on Yom ' Sfe™ BJMS 

file In our office) *»• SE1DENBERG. 



AUTOMOBILES 



MIDGET Car. midget motorcycle head- 
quarters. Full line, parts, plans, motors, 
wheels, rims, brakes, fenders. Completely 
illustrated catalog — 10c. Bates Midget Mo- 
tors. 4877 A rmitage . Chicago. 

SEMI-DIESELIZE Your car correctly to 
bum Diesel oil. Costs less than $5.00 to 
Install. Extraordinary performance and econ- 
omy. Blueprints, instructions, photographs 
$1.00. Stamp brings literature. Write to- 
day. Earl Behling, Box 944, Los Angeles, 
Calif. _ 

CHEVltOLKT Owner, stop that ruinous 
rattle by installing Spring-Saddle Antl- 
Rattler. Ask your auto supply house or write 
for circular. Price 90c. Nlc Bredar's Sons 
Mfg. Co., Rock Island. 111. 

200 MILES 35c. Burn stove distillate In 
your car. Get parts in any junk yard. Com- 
plete detailed information and blueprint 50c 
(coin). C. C. Carmichael. 5013 2nd Ave., 
Los Angeles. Calif. ; 

FEELER Gauges— All sizes cheap. Post- 
card brings free strip. Steel SerVice, 5641 
N. Spaulding. Chicago. 

AUTO SUPPLIES— EQUIPMENT 

NEW — Aut'o owners — Quick starting cold 
or wet. Extra mileage — pep. Easy attached 
$1.25. E G Sales Co., 321 Bway, New York 
City. 

AUTO Owners save 75%! Fuel oil con- 
versions $9.00. Agents wanted, write Desogas 
Company, 1719 Addison Street. Berkeley, 
California, 

DEMONSTRATORS. Compressor, test 
bench, 8-hour battery charger — arc welder. 
Guaranteed. Trial and terms. Ken's Equip- 
ment Exchange. Box M-1052, Troy. Ohio. 

NICKEL Plating outfits, connect to your 
battery. No tanks used, thousands in use. 
$3.00 prepaid. Gunmetal Co., Ave. J, De- 
catur, 111. 

A. C. GENERATORS 

TWENTY New practical changes for auto- 
mobile generators. See our advertisement at 
bottom of page 123A. Auto Power, Inc. 

AUTO TRAILER8 

$1 VALUE For 50c. Get facts on trailer 
coach design. This 50-page book can save 
you 100 times Its cost. Order direct from 
author. Money back if not satisfied. 2c tax 
In Ohio. Ray F. Kuns. Dept. 117, Madison- 
vllle. Cincinnati. O. 

RKFINISH Your own car. New instruc- 
tion hook treats all phases of painting and 
refinishing autos and trucks. Written for 
the man who wants to renew his own car, but 
covers also the business end of refinishing 
for the professional. $1.65 postpaid. Popu- 
lar Mechanics Press. Room C35, 200 E. On- 
tario St., Chicago. . 



BOOK Of camp trailer plans containing 
fifteen modem designs ranging from 8 to 16 
feet. Copy sent postpaid for $1.00. Tocllen 
Coach Company, Box 25, College Park Sta., 
Detroit, Mich. 

MOTORCYCLES, BICYCLES 
AND SUPPLIES 

POWER Your bike with low priced Speed- 
ibike motor. Attach in one hour. Eighty 
miles to gallon. Thirty miles an hour. Free 
folder. Guaranteed. Outboard Motor Corp., 
4030 N. 28th St.. Milwaukee. Wis. 

HENDERSON. Indian, Super X and Har- 
ley Davidson parts, new and used. Cylinder 
welding and grinding. Indian Agency, 3661 
Archer, Chicago, 111. 

PLEASE Send me free your bicycle price 
list. Ben Griep. Carthage, Mo. 

DE LUXE Bicycle, fully equipped, stain- 
less steel fenders. New Departure coaster, 
$28.95; girls $26.95. Slroop's Bicycles, 
19644 Grand River, Detroit. Mich. 

SEND Dime for new and used parts bul- 
letin. H-D and other makes. Save up to 
90%. Tulsa Motor & Cycle Co., Tulsa, Okla. 

DIME Secures sample Speedway Racing 
Magazine, catalog English motorcycles, crash 
helmets, speed books, supplies. Clymer, 434 
W. Pico. Los Angeles. Calif. 

REBUILT Motorcycles. All makes. New 
and used parts. Expert' repair work by fac- 
tory trained mechanics. We are the author- 
ized Harley-Davidson distributors. Send 10c 
for bulletin. Western, 914 E. 15th St., 
Kansas City. Mo. 

HENDERSON. Excelsior, Harley, Indian, 
used parts, alloy pistons, catalogue and wings 
pin 10c. Ballak, 1115 Chestnut Street, 
St. I.ouis. Mo. 

MOTORCYCLE Bargains, lowest prices, 
bargain sheets for stamp. Motorcycle acces- 
sories. Rochester Harley Davidson Corp., 
129 West Main St., Rochester, N. Y. 

SIXTY Reconditioned motorcycles. New 
and used parts for all makes. Whitman Mo- 
torcycle & Supply Co., 405 Southwest Blvd., 
Kansas City. Mo. 

MOTOR Bicycles $45.00, motorcycles 
$40.00, new cord tires $3.95, used tires, 
$2.50. Bicycles $11.50. (Bicycles for two 
$35.00.) Used motorcycle parts, wheels $1.00. 
Chains $1.00. Engines $10.00 to $75.00. 
Frames $5.00, all parts. Balloon tired 
wheels for boys automobiles. Send 6c. 
Price Cutter Denlnger, Rochester, N. Y. 

SEND 15c For illustrated used motorcycle 
catalog. New and used parts. Accessories. 
Largest stock. Indian Motorcycle Sales, 
Kansas City. Mo. 

AVIATION 

THE Bennett Plan offers new airplane. 
No capital necessary. Ideal for flying clubs 
or pilots wishing to. start in business. Write 
Box 247, Hight'stown, N. J. 



USED Airplanes $85 and up. Literature 
10c. Continental, Box 344. Dept. 2, Indian- 
apolis, Ind. 

TAYLOR "Cub"— America's fastest sell- 
ing airplane, $1425. Also used planes. Easy 
time payments. Folder free. Taylor Aircraft 
Co.. Bradford. Penna. 

COMMERCIAL Flying course $240 com- 
plete. Write for details. Bennett Air Serv- 
ice, Hlghtstown, N. J. 

HUNDREDS Airplanes, crackups. Direc- 
tory 20c postpaid. Aircraft Directory, Ath- 
ens. Ohio. 

AMBITIOUS Young men interested in en- 
terlng aviation as apprentices see page 30A. 

HEATH Monoplane complete $175.00. 
Lusk, 4841 Ogden Avenue. Cicero, Illinois. 

A BIG Package of model ship and air- 
plane samples. Send 10c for packing and 
postage. Aero Shop, 3050 Hurlbut Ave., 
Detroit. Mich. 

GET Into aviation. Air transport pilots 
get up to $7,000 per year; mechanics, $2,500. 
Learn at this government approved school. 
Write for complete information. State age. 
Lincoln Flying School. 2004 Aircraft Build- 
ing, Lincoln, Nebr. 

BATTERIES. GENERATORS. ETC. 

EDISON Storage batteries for power and 
lighting systems. Especially adapted for all 
make plants. The ideal battery for wind 
driven generators. Replace your old batteries 
with Edisons. Rugged construction. Non- 
acid. No sulphatlon. Fifteen year life. 
Five year unconditional notarized guaran- 
tees. Complete generating plants. Free Il- 
lustrated literature. "See .lay Battery Com- 
pany," 82 Sterling Avenue, Yonkers, New 
York. 

DRY Batteries, signal corp.. type 04, 15c 
each, $1.00 per doz. Postpaid. Telephone 
Repair Shop. Rogers Park, Chicago. 

WANTED One hundred 32 volt generators. 
Mclntyre's. Swift Current. Saskatchewan. 

WESTTNGHOUSE Power generators. Out- 
put 200 watts, 110 volts a <•., $8.00 each. 
National Electric Tool Co., 560 Wash. Blvd., 
Chicago. 

6-32 VOLT Wind electric plants. Kits 
$10.00 up. Parts catalog, plans 25c. Cur- 
rier Mfg. Co.. Minneapolis, Minn. 

EDISON Storage batteries for all types of 
lighting systems. Uses no acid. Odorless. 
Long life. Guaranteed. Generating plants, 
motor bargains. Free interesting literature. 
Hawley Smith Company, Croton Falls, New 
York. 

ELECTRIC Lights— Wind driven— You 
build them. Write Wind Motor Electric, 
Ridgway, Mont. 

ELECTRICAL SUPPLIES — EQUIPMENT 

INSULATION, Wire, Tarnishes, supplies, 
etc. Send 3c stamp for bulletin. Autopower, 
408-B Hoyne Ave., Chicago. 
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"ELECTRIC Motor Maintenance Guide." 
Care, trouble tests, and remedies. Price 
$1.00. Motor Data Co.. 3002 Munroe. Kan- 
sas City. M is souri. __ 

ELECTRICAL Experimental laboratory kit 
— Contains alternating generator, small mo- 
tor, microphone, transformer, polarized relay, 
condensers, electroplating chemical, carbons, 
electro magnets, etc. Contains 25 pieces 
commercial apparatus, weight 16 pounds. 
Laboratory makes arc furnaces, secret de- 
fectophone, search light, extension telephone, 
generates electricity, etc. Complete Instruc- 
tions. Educational, fascinating, useful. 
Original cost $17.75. Special bargain $2.79. 
Other bargains. Stamp for catalog. Elec- 
trical Salvage Company, Box 524-AH, Lin- 
coln. Nebraska. 

NICHROME Uesistancc wires, ribbons. 
Bulletin 3c. I.afhrop. 210 Canal, New York. 

HOW To make efficient small electric spot 
welder, hundreds other useful devices in 
Shop Notes, Vol. 29, only 50 cent's postpaid. 
Popular Mechanics Press, Koom C 35, 200 
E. Ontario St., Chicago. 

WELDING AND SOLDERING 

WELDING. Soldering, brazing outfits 
$6.00 to $69.00. Superior Oxy-Acetylene 
Company. Hamilton. Ohio. 

ABC WELDING Course. 28 Illustrated les- 
sons. $1.75. Magazine, dime. Wilson's. Box 
706, Sylacauga, Alabama. 

AUTOMATIC Acetylene generator plans 
one dollar. J. H. Bagsdale, 210 West 4th 
St.. Rnswell, N. Mex. 



DEMONSTRATORS, Electric arc welders. 
Money-saving prices. Used by the govern- 
ment. Trial and terms guaranteed. Hobart 
Welders, M-1053, Troy, Ohio. 

300 AMPERE Welding generator. Fine 
condition. $150.00. Wilmot Auto Supply, 
1970 Wilmof St.. Chicago. 

ABC-WELDING Outfit $1.25. Weld fend- 
ers, braze, solder. Larrow. 4308-W. Warren, 
Detroit. Stamp appreciated. 

ENGINES— MOTORS-DYNAMOS " 

FOB Sale — Small elec. motors, high speed. 
1/10 h p., 110 volts, universal. Beworked, 
$1.50 postpaid. L. McConnell, 1619 Edge- 
wood Ave.. Baclne. Wis. 

MOTORS. % HP., :i«00 rpm.. repulsion- 
Induction, $14.50. Ideal for saws. Kirkhof 
Electric, 344 Commerce, Grand Rapids, 
Mich. 

25 SLIGHTLY Used % horse alternating 
motors $9.85. >4 horse new General Elec- 
tric $5.90. Wilmot Auto Supply, 1970 W1I- 
mot St.. Chicago. 

FIVE KVA 110 volt alternating genera- 
tors $89.50. Other sizes. Converters, mo- 
tors. Queen City Electric, 1736 Grand Ave- 
nue. Chicago. 

GOVERNORS Control auto engines— sta- 
tionary or portable power uses. New big 
discount. No cash down. Special foreign 
terms. Agents wanted. Candee-Smith Gov- 
ernor Co., 215 North Los Angeles St., Los 
Angel es. 

WINDING Data. 100 AC motors, various 
horsepower and voltage, $1.00. Motor Data 
Co.. 11002 Monroe. Kansas City. Mo. 

REWINDING Motors and 330 other val- 
uable articles In Shop Notes for 1935 — 50 
cents postpaid. Popular Mechanics Press, 
Room C35. 200 E. Ontario St., Chicago. 

MACHINERY— TOOLS— SUPPLIES 

14" x G' LODGE & Shipley lathe, quick 
change, good condition. Price $165.00. No. 
1 Cincinnati Univ. mill, complete, price 
$195.00. No. 60 Heald cylinder grinder 
$175.00. All sizes of machine tools. Send 
for catalogue showing other bargains. Terms 
to suit'. Cincinnati Machinery & Supply 
Company, 27 W. Second Street, Cincinnati, 
Ohio. 

AIR Compressor. Special valves, mani- 
fold, convert T or A Ford motor 8 feet gas- 
oline driven compressor. Guaranteed perfect. 
All parts, instructions $7.85. O. D. Harvey, 
Box 181. Houston. Texas. 

BARGAINS. Demonstrators, electric arc 
welders, guaranteed, 30 days trial and terms. 
Write Ken's Equipment, Box M-1054, Troy, 
Ohio. 

KELLOGG Air compressors. Excellent 
condition. $6.00. Taylor, 105 East 102nd 
Street. New York. 

CONCRETE Building block machines and 
molds. Easy payments. Catalog free. Con- 
crete Machine Co., 5 North Main St., 
St. Louis. Mo. 



BOATS. OUTBOARD MOTORS. ETC. 

BOAT Blue print's, paper patterns. Send 
postage for information. Box 1007, Station 
A, Cleveland, Ohio. 

12-FOOT Flat bottom rowboat— complete 
plans 25c. Free boatbuilding catalog. The 
Rudder, 15 Murray Street, New York. 

OUTBOARD Parts— New or used— All 
makes— What do you need? Crandall-Hicks 
Company. 782 Commonwealth Avenue, Bos- 
liin. Mass. 

BOATS, Camps, motor camping, trailers, 
outdoor sport's, etc. Send for list of special 
books on. It's free. Popular Mechanics 
Press, Room C35, 200 E. Ontario St., Chi- 
cago. 

GUNS, FISHING TACKLE AND 
SPORTING GOODS 

SPECIAL Discount. .Guns, binoculars, 
cameras. Catalog dime. Refunded first or- 
der. Zeppelin Arms Company, Department 
8, East Akron. Ohio. 

GUNSMITHS' Secrets— Bluing, checker- 
ing, engraving, etc., 25c. International 
Agency. Cincinnati. 

MAKE Dipsies for use or sale. Free fold- 
er. Reading Instrument Co.. Box 78. Read- 
ing, Pa. 

FIELD GLASSES. TELESCOPES 
AND MICROSCOPES 

USED Binoculars, microscopes, astronom- 
ical telescopes, accessories. New microscope 
slides, natural history subjects. Engineers 
levels. P. O. Box 256. Amsterdam. N. Y. 

AMERICA'S Greatest bargain! 3 foot tel- 
escope. Four sections. Brass bound. Be- 
movable caps. 10 X lenses, 15 mile range. 
Only $1.10. postpaid. Karl Leonhardt. 3521 
C.arland. Detroit. Michigan. 

MICBOSCOPES Of any power. Make 
them yourself. Detailed instructions $1.00. 
Foss & S on, 141 8 Lew i s, F o rt Wayne, Ind. 

MICBOSCOPES, Telescopes, binoculars. 
America's lowest prices. Optical catalog 
free. Brownscope Company. 234 Fifth Ave- 
nue, New York. 

ANTIQUES. RELICS. INDIAN GOODS 

INDIAN Pack baskets; Hudson Bay blan- 
kets; sleeping bags; compasses; knives. 
Write for catalogue. Howe Fur Co., Box P, 
Coopers Mills. Maine. 

100 GOOD Arrowheads $3.00. List 3c. 
H. Daniel. Dardanelle, Ark. 

15 ARROWHEADS, Scalping knife 98c— 
Spearhead, lancehead. birdpoint, drill 98c— 
Discoidal, gorget, tomahawk $4.88. Photo- 
list 10c. Robert Helke. Rutland. Illinois. 

ANTIQUE Firearms. Indian relics. Lists 
free. Nagy. 8P South 18fh, Philadelphia, 
Penna. 

5 ARROWHEADS 20c. 3 Blrdpolnts 18c. 
Knife, birdpoint. scraper, spearhead 45c. 
Catalogue. Coins. Minerals. Curios. Leraley 
Curio Store. Northhranch. Kansas. 

ANTIQUE Guns. Indian relics. List Ave 
cents. Elmer Ellis. Webster Groves, Mo. 

TAXIDERMY 

TAXIDEBMY Supplies— Quality artificial 
eyes, teeth, genuine Jonas head forms. Tools, 
materials, etc. Everything for the progres- 
sive taxidermist. Send for big Illustrated 
catalogue — Free. Jonas Bros.. 1049 Broad- 
way. Denver, Colorado. 

MODERN Taxidermist Magazine. Green- 
field Center, N. Y. Devoted entirely to taxl- 
dermy. Sample copy 25c. 

SEVEN-BOOK Taxidermy course. $1. Free 
supply catalog. Taxidermlc Manufacturers. 
Memphis, Tenn. 

LEARN Taxidermy. Five courses. Blue 
Beaver Taxidermy School, Lemont. 111. 

PROFIT And pleasure in taxidermy. Com- 
plete guide for the preparing and mounting 
of animals. bird3. fish, reptiles, etc.. for 
home, den, or office. $1.65 postpaid. Popular 
Mechanics Press, Room C35, 200 E. Ontario 
St., Chicago. 

DOGS, BIRDS. POULTRY, RABBITS 

SPORTSMEN: 200 Pointers. Setters, 
straight cooners, combination hunters, rab- 
bit and fox hounds, cheap, list free. Bam- 
sey Creek Kennels. Ramsey. 111. 

SILVER Fox rabbits: Enormous profits. 
Proposition 10c. Hickory-Dell. Glenbeulah, 
Wisconsin. 



FOX, Deer, coon hounds and varmint dogs. 
Shipper 30 years. J. R. Stephens, Marshall, 
Ark. 

POULTRY Tribune— Leading poultry mag- 
azine. Five years $1.00; six months trial 
10c in U. S. Poultry Tribune. Dept. C-93, 
Mount Morris. 111. 

BEAUTIFUL Pure white police dogs. 
Ansoula' Kennels. Mose. N. Dak. 

ROOTS. HERBS. TREES AND SHRUBS 

FREE! Send for this amazing new 
"Herbalist Almanac." Interesting! Instruc- 
tive! Educational I Contains over 200 valu- 
able herb medicine recipes and Indian se- 
crets for home use. Beautifully illustrated 
In natural colors. Needed every home. Dime 
covers postage and handling. Write today 1 
Botanies. 145 West 112th Street. Chicago. 

FARMS AND FARM LANDS 

STBOUTS New catalog just out! The 
pick of 10.000 farms in 22 states from the 
Ozarks to California and Oregon, from Miss- 
issippi to Maine and Florida. Greatest col- 
lection of bargains ever shown, many with 
harvested crops, livestock and equipment for 
immediate money-making operation. Sae 
money and time; write today for free copy. 
Strout Agency, 255-P 4th Ave.. New Y'ork 
City. 

FLORIDA Is calling you — No taxes on 
your home (homestead). Send today for new 
list of homes, groves and farms. Tampa- 
West Coast Bealty Co.. Tampa. Fla. 

NEW Deal In farms. Minnesota, North 
Dakota. Montana, Idaho, Washington, Ore- 
gon. Bents are cheaper, prices lower. New 
low rates. Write for free book. E. C. Leedy. 
Dept. 1257. Great' Northern Ballway. 
St. Paul. Minnesota. 

$5 DOWN. $5 Monthly. 20 acres in Mis- 
souri Ozarks. $100. Fishing, hunting, trap- 
ping. Hubbard, 216 Grossman Bldg.. Kan- 
sas City. Kansas. 

INDEPENDENCE, Security assured, North 
Dakota, Minnesota, Montana. Idaho, Wash- 
ington, Oregon farms. Bargain prices, easy 
terms. Descriptive literature, impartial ad- 
vice. Mention state. J. W. Haw. 119 North- 
ern Pacific Bailway. St. Paul, Minn. 

PROFITABLE OCCUPATIONS 



"BAISE Frogs!" Sell up to $5.00 
Breeder lays 10,000 eggs yearly. Start back- 
yard. Free book. American Frog Canning 
Company. (153-B), New Orleans, Louisiana. 

RAISE Rabbits for us. We pay up to five 
dollars each. Large book and copy of Amer- 
ican Rabbit Farmer gives full details. Ten 
cents. Address Outdoor Enterprise, Box 4, 

Holmes Park. Missouri. 

FBOG Balsing — If interested, we guar- 
antee to save you money. Send 10c for lit- 
erature now. American Frog Industries. 

Rayne. Louisiana. 

EARN By learning Easy- Way show card 
Itering. Instructions to make 



lettering. 
$1.00. Clenco, 
Quebec. 



Postal Box 



and sell. 
17, Verdun, 



GBOW Ginseng — Profitable export com- 
modity. Boots, seeds for sale. J. Hardacre. 
2215 18th Street, Akron, Ohio. 

BOOKS AND PERIODICALS 

FBEE — Catalog of 310 books on gas en- 
gines, electricity, carpentry, concrete work, 
taxidermy, letter writing, magic, occult sci- 
ences, ventriloquism, hunting, fishing, for- 
mulas, etc., with 25c credit certificate for 
3c postage. Franklin Publishing Compam, 
SOP North Clark Street. Dept. 2010. Chicago . 

NEW Dream book. 116 pages. 2 sets num- 
bers, clearing policy, 1200 dreams, bound in 
heavy gold paper, 25c postpaid. Buddy 
Packing Co., Lexington, South Carolina. 

GAMES— ENTERTAINMENT 

FBEE Booklet, electric baseball. 
Electric Game Company, Holyoke, Mass. 

MAGIC TRICKS. PUZZLES. 
JOKER NOVELTIES 

NEW Diminishing vanishing card, non- 
folding, 15c; magic tricks, Ulusions, appa- 
ratus. Lists free. McKwade, 600 Mar- 
tlnlque. Dallas. Texas. 

AGE Cards. Find anybody's age— 10c 
postpaid. Stanley Boyce, 366 French St., 
Bridgeport, Conn. 

FREE Illustrated booklet on tricks and 
magic. The Joke Shop. Manchester. N. H. 



Copyrighted material 
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MAGIC Catalogue 20c. Lynn, 105 Beach. 
Dept. 3. Jersey City. N. J. 

240 PAGE Professional magic catalogue 
25c. Lyle Douglas. Station A-5. Dallas. 
Texas. 

ORIENTAL Magic. colored Illustra- 
tions exposing, explaining startling magic 
tricks, postpaid 25c. Weiss. Box 153, Chi- 
fago. 

PROFESSIONAL Tricks. Free catalogue. 
Frank l.anc. 5 I.lule Hide.. Boston. 

HE A magician. Large professional magic 
catalogue of latest tricks 25c. Ireland's 
Magic Factory, 431 North Clark. Chicago. 
Illinois. 

LA HUE Professional magic catalogue, 25c. 
H olden. 22U W. 42nd St.. New York. 

STAMP COLLECTING 

FREE! Abyssinia 120-129*, catalogue 
value $1.48. and fine packet British Colo- 
nials, catalogue value $1.50, given free with 
purchase Scott's 1936 catalogue— $2.50. 
Mailed with imperforates. Approvals in- 
cluded. Katfau, 10315 - 108th Street, 
Richmond Hill. N. Y. , 

FREE— $1.00 U. 8. stamp, our choice, 
with request for 52 page price list of United 
States and foreign stamps. Stamps on ap- 
proval. References necessary. Special 8 Nic- 
aragua 1903 — 30c. New Hussman Stamp Co., 
1122 Pine Street. St. Louis. Mo. 

LlliERIA Snake triangle, Guatemala tri- 
angle. 30 other stamps, 5c. Crowder's, Car- 
roll. Baltimore. Md. 

FREE — United States $10 stamp number 
4339. Free — Saar Plebiscite stamp. Free — 
September issue of "Stamp Lore," the most 
fascinating stamp magazine ever published. 
This magazine, containing the most inter- 
esting stamp stories, cannot be subscribed 
t'o but is always sent free to our customers. 
We will send free all the above to approval 
applicants who send 10c for our unexcelled 
19th century combination containing 15 gen- 
uine very old stamps including a United 
States stamp over 50 years old. Old stamps 
are always best. Write for yours today. 
Globus Stamp Co., 268 - 4th Avenue, Dept. 
50. New York, N. Y. 

NINTH Wholesale Review — Greatly en- 
larged, sent free on application. Empire 
Stampco.. Dept. MP. Toronto. Canada . 

WONDERFUL Packet free! To applicants 
requesting our approvals. Stampco, 8429 Is- 
land Drive, Seattle. Wash. 

MAKE Your own stamp protectors! Spe- 
cial 4" x 30' roll Dupont Cellophane with 
complete instructions 25c. Arbetter. 421 S. 
Wells. Chicago. 

5000 PENNY Approvals. Also 15.000 
averaging l%c. Philatelic Exchange, Edge- 
wood. Klioilc Is land. 

SCARCE Iceland airmail triangle and 
fine packet of 60 different stamps, including 
Ubangi, Chad, Gabon, Inini, St. Pierre, 
Togo, Senegal-savages, ships and animal 
stamps. Only 5c to approval applicants. 
Potomac Stamp Co., Dept. 110, Washington, 
D. C. 

EXCELLENT Foreign approvals. 50 dif- 
ferent British Colonial stamps 6c to approval 
applicants. H. Wilcox, Box 142, Torrlngton, 
Connecticut. 

ZANZIBAR— Also Sudan. Somallland. 
Tigerstamps. Togoland, Caribbean. Archer, 
Algerian. Centralamerlcans, Britishcolonials. 
This magnlcarocious collection free for 5c 
postage. Graystampshop. Dept. PM, Toron- 
tn. Canada. 

STAMPS. 150 Different with wholesale 
prices 10c. Nifty Specialty Co., 1817 Union, 
Altoona. Pa. 

SILVER Jubilee 50 varieties unused $2.50. 
100 different Canadian $1.00. Ontario Stamp 
Co.. Box 444, Toronto, Canada. 

HIGHEST Bidder, lOOOAmerican, 350 for- 
eign, close out stamp. 902 West Prairie. 
Taylorvllle. Illinois. 

UNITED States approvals. Sullivan. New 
York Building, St. Paul. Minnesota. 

1075 DIFF. SUmps $1.75, cat. val. 
$25.00. Square Deal Stamp Co.. Sheboygan, 
Wisconsin. 

ATTRACTIVE Canada packet free with 
approvals. Raymond Peterson, 391 Min- 
nesota. St. Paul. Minnesota. 

INTERESTING List of bargains, collec- 
tions, free. F. Hughes, Peterborough, 
England. 

25 DIFFERENT Denmark three cents to 
foreign approval applicants. Pcnn Stamp, 
Livingston St.. Blnghamton, N. Y. 

EUROPE Mixture. 20 countries. 1 lb. 
$1.75. H lb. 90c. Joe Mauser, 218 East 
46 Street. New York, N. Y. 



FREE!!! 22 Different Canada to approval 
applicants. Fort Dearborn Stamp Co., 5439 
Aberdeen. Chicago . 

DARK Magic packet. Kcdah, Nyassaland, 
Sierra Leone and 100 other stamps, 5c to 
approval applicants. Ideal Stamp House, 
Nazareth. Penna. 

LIBERIA, 1923 Set eleven. 20c to ap- 
proval applicants. Kelgwin Stampco, Vine- 
land. N. J. 

UNITED States. Canada. Newfoundland, 
Mexico! Where? Our "Four Star" approv- 
als. Nothing like them! Write today. Kes- 
scls. Box 808. Tucson, Arizona. 

100 VARIETIES Unused 5c. Approvals. 
Century Co., 5127 Laflln. Chicago. 



LONDON Bank parcels including Colonial 
Jubilee. Common stamps excluded. $1 and 
$2 per packet. Denhajn, 945 London Road, 
Thornton Heath. Surrey. En gl and. 

300 DIFFERENT 20c; 1.100. $1; 2.000. 
$2.50. Fred Onken. 630 79th St., Brooklyn, 

N. Y. 

FREE! Scarce triangle! Set airmails! 
Packet ship stamps! Set 50-year old U. S. I 
Watermark detector! This $$$ combination 
absolutely free with bargain approvals! Post- 
age 3c. Midwood Stampco, Midwood Station, 
K. Y. 
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JUNDLAND. 15 Different 5c with 
approvals. Hudson Co., Plalniield. N. J. 

40 GREECE 10c; 40 Japan 10c; 10 Epirus 
10c; 25 China 10c. To approval applicants. 
Rutherford, N. J. 
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U. S. list, price 50c. 
large complete U. S. price list free. Stanley 

Oil) lions. 36P Park Row. N. Y. 

PESETA Goya Nude of Spain cataloging 
$1, only 25c; 1 Peseta Nude, 10c; 10 Peseta 
Nude, 65c; complete Goya set, 18 values, 
$1.35; approvals Included. Paramount Stamp 
Company. 66-N Nass a u St r eet. New York. 

UNITED States— 40 different with elabo- 
rate money-saving pricelist (44 pages) 12c. 
Pricelist alone, with refund coupon, 6c. 

■Selilenberg. Baroda, Michigan. 

MINT Park; commemoratlves, Jubilee, 50 
different, with approvals 20c. Collectors', 

166 High St.. Reading. Mass. 

AIRMAILS! Pictorials! 65 different 
stamps from strange countries (no Europe), 
including beautiful New Guinea airmail, 
smallest stamp, Tasmania, Mozambique, etc., 
10c to approval applicants. Bargain Co., 

Box 39P. Stat ion 1 1 . New _York. 

EXHIBITION. Pictorial, air, etc.. 5 sets 
10c. Approvals. Glover's, Dow, Burnaby, 

British Columbia. Canada. 

WASHINGTON Poland stamp, Piccard 
balloon, Belgium mourning, kangaroo, air- 
mail, 25 others. 6c with penny approvals. 
Lejac. Rt. 2, Box 110. Chowchilla, Calif. 

1000 WORLDWIDE Stamp mixture 25c. 
Moniar. 1542 Waverly. Cincinnati. Ohio. 

FREE!!! Packet queer stamps from odd 
countries including Iraq. Rhodesia. Chark- 
hari, Nigeria, with approvals. Postage 3c. 
Echostampco. P-1765 Ivar, H olly wood. Calif. 

57 DIFFERENT Including British, 
French, Italian colonies. 6c with approvals. 

Klllbuck E xcha nge, Wooster. Ohio. 

40 DIFFERENT U. S., including com- 
memoratlves — 10c. Century Stampco, 2502C 
Kenmore Place. Brooklyn. New York. 

BIG Bargain: Old United States includ- 
ing commemoratlves, also Grenada, Sey- 
chelles, Fiji, St. Lucia and many other dan- 
dies. Everything only 10c to approval ap- 
plicants. Gateway, 4837 Hutchinson St., 
Chicago, 111. 

100 AMERICAN, Different: $15 stamp. 
902 West Prairie, Taylorville. Illinois. 

FREE — Beautiful airmails, commemora- 
tlves, pictorials, from 10 countries to ap- 
proval applicants. Green & Co., Norwood, 
Ohio. 

MAMMOTH Mystery packet rare stamps 
only 10c to serious approval applicants, also 
valuable free premiums with every selection 
afterwards. Our stamps are better, our serv- 
ice is different. Fair-Play Stamp Service, 
1215 Browning Blvd.. Los Angeles, Calif. 

AIRMAILS — Brazil, Chile, Columbia, Ec- 
uador, Mexico — all for 10c with double pre- 
mium penny approvals. Progress Stamp 
Service, Franklin Park. 1 11. _____ 

150 DIFFERENT Including airmails, 
Brazil, Canada. Ceylon, Mexico, Newfound- 
land, 10c to approval applicants. Mantle 
Stamp Company, London, Canada. 

UNITED States mixtures 50c. Belgium 
90c, Canada 75c lb. Mission Co.. 4512 
North Racine. Chicago. 

FREE — Attractive premiums with our 
bargain approvals. Send postage. Acorn 
Stamp Company, South Norwalk, Conn. 



FREE— Complete set Denmark ship stamps 
to approval applicants. Sanders, 267 West 
7th. St. Paul, Minn. 

SURINAM Tonga, etc. Three cents to 
approval applicants. Merit Stamp Shoppe, 
Guilford. Connecticut. 

EARN Stamps, cash, selling 5-10c stamp 
packets. Crystal, 242 W. 30, New York 
City. , 

FREE! 12 Different Peru to approval ap- 
plicants, enclosing postage. Ranson, 3555 
Fullcrtnn, Chicago. 

UNITED States 45 different 10c. Ap- 
provals. Current postage bought. Boesch, 
1056 81 Street, Brooklyn, N. Y. 

1000 HINGES 5c With penny approvals. 
Ephrlam Stampco. River Forest. 111. 

110 DIFFERENT Stamps from Knuang- 
tcheou, Inini, Latakla, etc., 3c to approval 
buyers. Badger Stampco, (W25) Milwau- 
kee. Wis. 

PLENTY Of bargains on my quality ap- 
proval selections. Maynard Sundman, Box 
334, Bristol. Conn. 

COMPLETE Issues -Mint. Montenegro 
1896, 12 varieties. 15c. Persia coronation, 
1915, 17 varieties, 40c. Wille Stampco. 
Box 285. Brooklyn. N. Y. 

50 STAMPS From 50 countries 3c with 
approvals. Superb. Box 157, Jamesburg, 
New Jersey. 

CANNON! Set of stamps showing cannon, 
firing squad, cavalry charge and 200 other 
different stamps only 10c to approval appli- 
cants. Paramount Stamp Co., 4225 Broad- 
way, Chicago, 111. 

GET Stamps free. Choice U. S. and for- 
eign stamps. Hundreds of varieties, all free 
to our members. No cost to join. Write at 
once for details — also for free hook about 
stamps and their values. Yank Hobby Club, 
212 W. Monroe St.. Chicago. 

ECUADOR Airmail In 105 different; 
Gabon. Congo, Guinea, etc.. 5c to approval 
buyers. Hunziker, Box 225-M, Mlnneap- 
olls. Minn. 

50 SOVIET Russia $0.10 to approval ap- 
p llcants. "Jewells." Tamaqua. Penna. 

FREE Packet — 50c catalogue to appro, al 
applicants. Send postage. Frank Ewing. 
209fl East 89. Cleveland. 

200 DIFFERENT (Catalog $4.00) with 
packet hinges. 10c. Approval applicants 
only. Hig hland S tampc o . Salamanca. N. Y. 

OPPORTUNITY ! Airmails from five 
countries, set Zanzibar, new triangle, St. 
Vincent, multitude others. Everything 10c 
to approval applicants. Krebs, Welrton, 
W. Va. 

COMPLETE Collection every western hem- 
isphere mainland country including Silver 
Jubilee, airmail, triangle, 10c to those 
wishing profit sharing advantages of approv- 
als from Mutual Stamp Service, Box 666, 
Ventura. Calif. 

PENNY Approvals loaded with real bar- 
galns. Taylor. 6122 Woodlawn. Chicago. 

UNITED States approvals upon request. 
Traffic Station. Box 81. Minneapolis . 

YOU'VE Tried the rest, now get the best! 
"Challenge Collection" including Cape 
Goodhope. triangle, Thessaly octagonal, com- 
memoratlves. 10c with approvals. Free air- 
mall collection, additional premiums given 
regular customers. Bargain Stamp Service, 
905 West Fifth. Los Angeles. Californi a. 

68 UNITED States. 10 Canadian Jubilees 
and new Issues, all different, only 10c to 
applicants for our famous bargain approvals. 
22 Strathearn Blvd., Toronto. Canada. 

SPORTS — 3 Var. Russia's new gorgeous 
blcolors. 5c to approval applicants. Rockcity. 
Littl e Va lley. N. Y. 

FAMOUS Piccard balloon. Columbus gal- 
leon, Bosnian assassination set, Eritrea 
camel, 10 airmails; 5c with approvals. 
Peegee Stampco. Station H-76. New York. 

PENNY Approvals by country! Hoernlng 
Stamp Exchange. Kansas City. Kansas. 

STAMPS Wanted. Will pay $100.00 for 
1924, lc green, Franklin (rotary, perforated 
eleven) $1000.00 if unused. Cash paid for 
certain stamps found in old trunks, etc., also 
on dally mall, and in postoffices. Save all 
stamps, old and new. Large Illustrated fold- 
er 10c. Philatelic Broker, 431-E Broad, 
Elyria, Ohio. , 

ALBUM Free — Spaces for 4.000 stamps, 
over 2.000 illustrations. Free to buyers of 
stamps. For details, write R. Stern. 23-56 
Crescent St.. Long Island City. N. Y. 

125 DIFFERENT Postage stamps Argen- 
tine, one dollar. H. O. Spanton. Calle Boll- 
var 1484. Buenos Aires. 

COMMEMORATIVES. 10 Different, 3c to 
approval applicants. Wollaston Stampco, 
Wollaston, Mass. 
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SWITZERLAND— 100 Different 65c. High 
values, charities, commemofatives. Dough- 
erty. 134-26 227th. Laurelton. N. Y. 

UNITED States 2c ii\ll aeronautics com- 
memorative Issued In 1928 and 13 different 
from Canada. Mexico. Newfoundland. U. S., 
including $4.00 revenue, imperforate nark. 
All for 8c to approval applicants. Clipper 

Stamp Co., Dept. 7, Gloucester. Ma ss. 

MICHIGAN New 3c stamp. Lansing, only 
post office where this commemorative stamp 
will be sold first day, Nov. 1st. Single 
stamp on first day cover 15e. Block of four 
on cover airmail 25c. Send cash, no stamps. 
Order early. A. J. Pope, Box P-89, Oak- 

ville. Conn. 

25 BRITISH Colonies free to approval ap- 
plicants sending 3c postage. Splinter, Car- 
Illinois. 



pente rsvllle. I 

GREAT Bargain! Packet triangles, as- 
sortment airmails, lot old and recent IT. S. 
including $2.00 and $5.00 stamps, multitude 
others and useful souvenir. Everything only 
10c to approval applicants. Union Stamps, 

P. O. Box 134. Toledo. Ohio. 

CANADA Catalog only 10c. with 50 diff. 
Canada 25c. World specials — 500 diff. 30c, 
1000 diff. 85c, 2000 diff. $2.50. Approvals 
with each order. Victoria Stamp Company, 

London 4, Canada. 

EXCHANGE Stamps, postcards by "Ex- 
changers," 51 Passage Bureau, Paris, 126, 

France. Information free. 

COLONIAL Packet free!! 25 beautiful 
French and British colonials sent to appli- 
cants for bargain approvals. Postage 3c. 
Kumler. King. Lancaster, Oh io. 

— — _ -j " — — — : — -=r™ 



40 DIFFERENT South and Central Amer- 
ica, including airmails, commemoratives, bl- 
colors, pictorials; 10c with approvals. Bell, 

4404-M Ethland. Baltimore. Md. 

TRANS) ORDAN1A, Distant TrengK.mil. 
$5 U. S., Turks Caicos Islands, Brunei, 
genuine Baden and imperforated "Park" — 
all for 5c to approval applicants. Viking 
Stamp Company, Wllllamsburgh Bank 

Building. Brooklyn. N. Y. 

AMAZING Value— 35 different U. S. 
early commemoratives, air mail, etc., 10c 
to approval applicants. Stamp Shop, 809 

Holland Bldg., St. Louis. Mo. 

UNITED States approvals for serious col- 
lectors. References essential. Monitor Com- 

pany. Box 212, Pasadena. California. 

BARGAINS Galore. Penny approvals. 
Choice of thousands. Flood, Clinton. Mich. 

GIANT-SIZED Russian Zeppelin stamp 
(cat. val. 20c!) and beautiful Lithuania air- 
mail triangle: also big packet of 53 dif. 
stamps including Azerbaijan, Epirus. new 
Martinique, etc. and illustrated lists — all for 
5c to approval applicants! World-Wide 
Stamp Co.. Box BOO. Camden. New York. 

$2.00 U. S. Capitol, No. 572, current 
postal issue. Cataloging 50c, only 5c. with 
approvals! Giant U. S. list, free! Tatham 

Stampco. Springfield. Mass. , 

ASCENSION. Grenada, pictorial commem- 
oratives. Also other scarce islands 10c. Pro- 
vided you desire approvals. Grandstamps, 

919 South Grand. L os Angeles . Cal Iforni a. 

MOZAMBIQUE. Jamaica. Portugal. Brit- 
ish Colonials — 30 different, 5c. Depraw, 

Ocean l'ark. California. 

PENNY Approvals, that satisfy. Neil 
Gronberg. Box 5441 -P. Philadelphia. Pa. 

WEEKLY Stamp magazine, thirteen weeks, 
10c. Stamp Journal. Kalamazoo. Mich. 



FREE!!! Russia ethnographic set. Post- 
age 3c. Roberts, 901F Fourth, Baycity, 

Michigan. 

50 STAMPS lc, Mostly obsolete. Album 
3c. Billiard. 4 16 Tremont. Boston. 



STAMP Dealers, your ad here will bring 
wonderful returns. Ask me for proof. V. w. 
Johnson, Manager, Classified Advertising, 
Popular Mechanics Magazine, 200 E. On- 
tario St.. Chicago. 

STAMPS Sent on approval. 50% discount. 
Fred Herzberg, 197 Grantley Ave., Elmhurst, 
Illinois. 

SCARCE Airmail and triangle. Beautiful 
Uruguay "flying horse" airmail and scarce 
Guatemala triangle (smallest in the world) 
are Included in our big packet of no differ- 
ent stamps from Alouites. Grand Lilian. 
Venezuela, British and French Colonies, etc. 
All for 5c to approval applicants. Big il- 
lustrated lists free with each order. Write 
today! Mystic Stamp Co., (Dept. 80), Cam- 
den. New York. _____ ________________ 

200 DIFFERENT 10c. Big 50% approv- 
als. Covert Stamp. 39 State. Rochester. N. Y. 

THIS Ad worth 25c. If you send for our 
approvals and buy 50c worth or more — large 
selection of U. S. and foreign — reasonable 
prices. Morton Stamp Co., 1121 Olive, 
St. Louis. Mo. 



A BIO Bargain— All for only 55c. Stamp 
album, providing spaces for 2200 stamps with 
700 illustrations, packet of 500 different 
stamps. 500 hinges, and millimetre measure. 
Free with each order our pamphlet which 
tells "How To Make A Stamp Collection 
Properly," and our price list of albums, 
supplies and hundreds of bargains in sets 
and packets. Queen City Stamp Company, 
Room 30. 604 Race Street. Cincinnati. Ohio. 

KOOKABURRA Bird!! Bolivia triangle! 
Packet of unusual stamps containing rare 
Kookaburra Bird, scarce Bolivia triangle, 
famous money stamp (printed on cardboard 
and also used as currency!); airmails from 
Mexico and Brazil; map, ship, animal, com- 
memorative, etc. No Europe. Only 10c to 
approval applicants. DeSoto Stamp & Coin 
Co., 105 No. Clark St., Chicago, 111. 

FREE Dollar packet with penny approvals. 
Harlan. 5307 South Marshfleld. Chicago. 

IMPERFORATE National Park. 2 diff. 
and 33 U. S.. including early issues; high 
values; commemoratives; airmail; envelopes; 
special delivery; postage due; revenues cata- 
loging over 85c. All for 7c to approial ap- 
plicants. Illustrated pricelist free. Curhan 
Stamp Co.. Dept. P. Gloucester. Mass. 

FREE— 25 Different United States stamps 
to approval applicants. Brownie Stamp 
Shop, Flint, Mich. 

RARE COINS 

FOR Sale: United States old coins at 
special prices. Bargain selling price list 
and California 50c gold token 25c. Arcy, 
Box 48.!. Muskogee. Okla. 

UNITED States large cent and bargain 
list 10c. 10 large cents 80c. Frank Lenz, 
50 Station L. New York Citv. 



20 ASSORTED Coins 25c. 100 coins $1.00. 

Otto Od dehon. Wll ll amst'own, Kansas. 

>ster coin and bargain 
bb. Box 1854, St. Pe- 



RARE Celebe 
lists, dime. W. 
tersburg. Fla. 



OLD Money wanted. Will pay fifty dol- 
lars for 1913 Liberty head nickel (not buf- 
falo). I pay cash premiums for all rare 
coins. Send 4c for large coin folder. May 
mean much profit to you. B. Max Mehl, 
H Mchl Bldg.. Fort Worth. Texas. 

2 UNCIRCULATED Coins. 4 notes, big 
bargain list, all 10c. Hubert Carcaba, 
St. Augus t! ne, Fla. 

COMMEMORATIVE $',.», Lincoln. Pa- 
triot. Sesquicentennial. Oregon Trail. Mary- 
land, Arkansas. Kentucky. San Diego $1.50 
each. Eighty page catalogue 10c. Norman 
Sliultz. Salt Lake. Utah. 

UP To $300.00 paid for dime dated be- 
fore 1890. liberty head nickels $75.00, pen- 
nies $50.00. Send 15c for coin book. Phll- 
ips Coinco. West Springfield, Mass. 

BUYING All rare ami common coins — 
$.100.00 paid for dimes dated before 1895; 
liberty head nickels $200.00; 1909 cent 
$10.00; half cents $250.00: J7 QQ "•}"'_ 
$2000.00: colonial coins $300.00; 1928-50"c 
$5.00* sliver dollars $2,500.00; gold dollars 
$500.00; $5 gold pieces before 1888 $5000.00; 
encased postage stamps $13.00. etc. Send 15c 
today for big catalog, before sending coins. 
Nationalcoin Company (F7), Springfield, 
Massachusetts. - 

PENNIES, Old coins and common used 
stamps wanted — Highest prices. We pay up 
to $100.00 for cents; silver dollars $2000.00; 
halves $500.00; quarters $250.00; dimes 
$300.00; half-dimes $150.00; certain 1909 
cent $10.00, etc. Make extra money selling 
us common used stamps. Send 10c for three 
latest buying lists before sending coins or 
stamps. Coln-Stampmart, 6730D Jeffery, 
Chicago. 

50.000 COINS. Mortals, papcrmoney. Lints 
free. Nagy, 8P South 18th. Philadelphia, 
Penna. 

12 DIFFERENT Coins 25c. California 
gold quarter 25c. Brooks, 624 Cameron, 
Dallas. 

EXCEPTIONAL Coin bargains. List and 
foreign coin. 10c. List of coins wanted. 25c. 
Joseph Coffin, 1182 Broadway. New York. 

$2000.00 for lc. We pay the world's 
highest prices for old coins, and paper mon- 
ey. Large cents up to $2000.00 each, half 
cents $250,00, 1909 cent $10.00. Indian head 
cents $50.00. half dimes $150.00. 25c before 
1873 $300.00, 50c before 1879 $750.00. sil- 
ver dollars before 1874 $2500.00, gold dollars 
$1000.00, trade dollars $250.00. 1822 $5 gold 
$5000.00, old paper money $26.00. encased 
postage stamps $12.00. certain foreign coin 
$150.00. etc.. send dime for large illustrated 
list before sending coins. Romanocolnshop, 
Dent. 564. Springfield. Mass. 

WE Buy 1907 Indian head cents. Full in- 
formation one dime (coin). Mattick, Box 
3150, Altoona, Pa. 



FREE! Foreign coin, banknote, and large 
illustrated coin catalogue. Send 4c postage. 
Coin approvals sent. Tatham Coinco, Spring- 
field- 125. Mass. 

.RARE United States, foreign coins, war 
medals. Catalogue 10c. Mengelle, Colorado 
Springs. Colorado. 

UNITED States. Large cent, 2c bronze, 
3c nickel and bargain list. 25c. Thirteen 
dates large cents. $1.00. George P. Coffin. 
Augusta, Maine. 

$5.00 TO $500.00 Each paid for old coins. 
Keep all old money. Send 10 cents for illus- 
trated coin value book. 4x6. Guaranteed 
prices. Buying and selling. Coin Exchange. 
Box 5, Le Roy. N. Y. 

CAMERAS. PHOTO SUPPLIES 

EARN Money at home. Learn to develop 
and sell pictures. Outfit' complete with full 
instructions $2.50, not postpaid. Let us 
quote prices on photographic equipment. 
Morri s Lab or atory. W llliamsto n, Michi gan. 

MAKE Money with a kodak. Sell your 
snapshots. New booklet describing 100 best 
magazine market's 25c. Mayfalr Service. 
Box 1147. Alexandria, La. . 

DEVELOP And print your own pictures. 
Save time, money with our guaranteed $1.00 
outfit. Includes electric ruby lamp, chemi- 
cals, photo paper and equipment. One of 
thousands of bargains in our big summer 
clearance bargain book. It's free. Send for 
it today. Central Camera Co., Dept. K-10, 
230 South Wabash. Chicago. 

MAKE Money in photography. Learn 
quickly at home. Spare or full time. New 
plan. Nothing like it. Experience unneces- 
sary. American School of Photography. 
Dept. 343-B, 3601 Michigan Avenue, Chi- 
cago 

HAVE You a camera? Send ten cents for 
recent number of our big magazine, showing 
how to make better pictures and earn money. 
American Photography, 116 Camera House. 
Boston. 17. Mass. 

INCOME From your camera instead of ex- 
pense. Low cost home course teaches you to 
make photographs for magazines, newspapers, 
advertisers. Tremendous demand. Earn good 
money wherever you live. Free book. Uni- 
versal Photographers, Dept. 104, 10 West 
33rd St., New York. 

PHOTO FINISHING 

ROLL Developed, 8 oversize artistic bor- 
der prints 29c. Enlargements free. Coupon 
given with every roll. Reprints 3c. Church 
Studio. P2. Enterp rise, Ore. 

ROLL Developed and printed. Two en- 
largements, one of them in colors, all for 
25c coin. The Photo Finisher, Station 
E 42-2. Columbus. Ohio. 

ROLL Developed. 8 quality prints, and 
beautiful individual album, 25c. Howard 
Photo Service, San Fernando. Calif. 

20 REPRINTS 25c. Films developed, 16 
prints 25c. Enlargements 8x10 — 25c; 5x7, 
10c. Low Photo. M-2057 Neva. Chicago. 

ROLL Developed. 8 guaranteed prints, 
one enlargement 25 cents. Jack Rabbit 
Company. Spartanburg, S. C. 

TWO 5x7 Professional enlar 
each film, 25c. 
LaCrosse, Wis. 
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FREE: Send two negatives for two beau- 
tiful glossy 4x5 Panel Art prints and bar- 
gain list. Roanoke Photo Finishing Cmi. 
pany. 309 Bell, Roanoke. Virginia. 

TWO Professional enlargements with each 
roll developed and printed 25c. Eight re- 
prints, two enlargements 25c. Hygloss. 
Itiver Grove. III. 

ROLLS Rushed! Developed and printed 
with two Supcrtone enlargements 25c. Extra, 
enlargements four for 25c. Nutone, May- 
wood. Illinois. 

FILMS Developed 2 prints of each 25c; 
20 reprints 25c. Pine Photo. M-5134 Ne- 
vada. Chicago. 

JL'ST Published! Newest methods for de- 
veloping, printing, reduction, intensifying. 
Money saving and money making photo ideas 
out of photos. 16 pages present inside pro- 
fessional theories and Ideas. 25c postpaid. 
25c redemption coupon with order. Send to- 
day! Winn. 124H West 23 St.. N. Y. 

MOUNTED 5x7 Enlargements; two. 25c. 
Send negatives, coin. J. Braff, 1475-B Grand 
Concourse, New York. 

35 REPRINTS 25c (Trial). Larger orders 
lc per reprint. Professional 8x10 enlarge- 
ments 25c. Send picture or negative. 
"Neverfade." Maywood. 111. 

SPECIAL Trial offer! Your next Kodak 
film developed 5c. prints 2c each. Moser & 
Son. Dept. 23, Walnut Hills. Cincinnati. O. 
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TRIAL Roll developed and 8 prints 2jc. 
Reprints 3c. Hand colored photo Christmas 
cards or photo greeting calendars from any 
negative 10c each. 14 for $1.00. 8x10 en- 
largement 23c. Toung Photo Service. 403 

Rertha St.. Albany, N. Y. 

ROLL Developed, printed and beautiful 
Colorscope enlargement, value $1.00, trial 
s_ P156, Hollywood. Calif. 



„JLL Developed, 8 beautiful double deckle 
prints. 5x7 enlargement. 25c. Quick service. 
Quality guaranteed. Elkhart Photo Service, 

Klkhart. Ind. 

ROLL Fully developed, carefully printed 
and two beautiful full size 5x7 double 
weight' professional enlargements (or one 
tinted enlargement) — all for 25c coin. Re- 
prints 3c each! The experts' choice! Imme- 
diate service! No delay! The Photo Mill, 

Box 629-Z, Minneapolis. Minn. 

KODAK Enlargements 5x7, 10c. 3 for 
quarter, coin. Send best negative (film). 
Xlnt Photo Lab., Dept. 5. Cedar Rapids, 

Iowa. . 

ROLL Developed and printed and two en- 
largements 25c. Prompt service. Electric 
Studio. Escanaha. Mich. 

WE Develop a roll, print the pictures and 
hand color one— glossy finish. All for 15c. 
s lc each. Howard's, 1467 Irving 



Reprint 
Park Blvd. 



Chicago. 



BEAUTIFUL Panel-Art enlargement with 
each roll developed and printed 25c. Ideal 
Photo Service. Box 2255. Paterson. X. J. 

FILMS Developed. Any size. 25c coin, 
Including 2 enlargements. Century Photo 
Service. Box 829. LaCrosse. Wisconsin. 

BEAUTIFUL Glistening prints, roll de- 
veloped, 8 guaranteed glistening prints. 2 
enlargements 25c. American Photo Service, 
294li Nicollet. Minneapolis. Minn. 

20 REPRINTS 25c. 100 Reprints $1.00. 
Rolls developed with 16 prints 25c. Nord- 
skog. 4. Mayvvood. 111. 



HAND Colored enlargement with each roll 
25c. 40 reprints 50c. Colorgraph, Dunning 
Station. Chicago. 

FINER Finishing. Rolls developed and 
printed. Colored enlargement, or two double 
professional enlargements all for 25c (coin). 
Genuine, nationally known. Moentone supe- 
rior quality. Moen Photo Service. Box P-867, 
Lacrosse. Wis. 

BEAUTIFUL Colored enlargement with 
each film 25c. Speedy service. Satisfaction 
guaranteed or money refunded. LaCrosse 
Film Company. LaCrosse, Wis. 

ROLL Developed, two prints each negative 
25c. Reprints 2'_e. Enlargement coupon. 
Wlllard's, Box 3535-A, Cleveland Heights, 
<ML 

ROLL Developed and 16 prints 25c. Smart 
Photo. Winona. Minn. 

ROLLS Developed. Two beautiful double- 
weight professional enlargements and 8 
guaranteed Never Fade Perfect Tone prints. 
25c coin. Rays Photo Service, LaCrosse, 
Wisconsin. 

20 REPRINTS 25c. Films developed, two 
prints each negative, 25c. Skrudland, 4118-8 
Overhlll. Chicago. 

ROLLS Developed, two sets guaranteed 
prints and enlargement coupon 25c, reprints 
3c each, over 19, 2%c. Jones Studios. Dav- 
onport, Iowa. "Where the West Begins." 

ANT Size kodak film developed 2 prints 
of each negative and two free enlargement 
coupons, 25c. Reprints 2c each. Summer's 
Studio, Unionville. Mo. 



MOTION PICTURES AND SOUND 
EQUIPMENT 



BARGAINS In everything relating to 

movie making offered in our sensational bar- 
gain book. Savings to 50% on cameras, 
projectors and equipment. 16 mm. color- 
balanced film only $3.00 per hundred Includ- 
ing processing. Bargain book lists hundreds 
of other money-saving items. Your equip- 
ment accepted in trade. All merchandise 
guaranteed. Write today for this great free 
bargain book. Central Camera Co., Dept. 
K-110. 230 South Wabash. Chicago. 



16MM FILMS:— Art 10c foot. Mickey 
Mouse — Chaplin Silly Symphony 5c foot. 
Big features rented anywhere $5.00. Lists. 
Thousand feet 35mm $1.00. Features $7.50. 
Projectors, cameras $3.00 up. New 16mm 
talkies $20.00 reel. Waldo Films. Box 524, 
Cincinnati. 



NEW 16MM Films, Just released, 25 ft. 
to 400 ft. Send for illustrated catalogues. 
Hollywood Cine Film Distributors, 1437 No. 
Highland Ave., Hollywood, Calif. 



READY Made titles 20c. Tltlcrs $3.69. 
Electric editor $6.49. Steinerman printer 
$39.95. Developing tanks, rack $25.00. 
Splicers 98c. 400 ft. 16 mm. reels 25c. 1" 
lenses $3.93. Kodak C projector $19.50. 
Heydes Cine exposure meter $2.49. Koda- 
chrome 100 ft, $6.60. Turret Victor camera 
$65.00. New motor projectors complete: 500 
watt fan cooled $64.00. 300 watt $29.50, 
100 watt $19.50. Seven speed camera auto- 
matic $27.93. Victor Model 12 "B" Anl- 
matophone complete $292.50. Soundonfllm si- 
lent library, free catalogue, membership. 
We buy, trades accepted. Mogull Bros., 
1944-N Boston Road. N. Y. 



BASS Bargain counter: Cine headquarters 
offers 100 ft. Mono film including develop- 
ing $2.95. Bell & Howell Filmo 70C, 
spider turret, three lenses, case, $77.50. 
DeVry 47, 100 ft. automatic 16 mm. camera, 
F:3.5 lens, $21.50. New book on 8 mm. 
Cine photography complete $1.00. Hundreds 
of other bargains in Bass Bargaingram No. 
215. Send to headquarters for free copy. 
Bass Camera Company, 179 W. Madison 
St., Chicago. 111. 



16MM FILM Cost cut to $1.00 for 100 ft. 
Write for free information. Noyes Labora- 
tories. Western Springs. 111. 

8MM OWNERS: New titling film, home 
finishing data, reversing, new accessories, 
better pictures. Information free. Film 
Specialties. Box 458-A. El Monte. Calif. 



100 FEET 33MM. 27e. Bargain lists 3c. 
Hoffman Film Service. 57 Broad. Albany, 
N. Y. 

MICKEY Mouse, Popeye, Betty Boop 16 
M. films $2.25 per 100 feet. Exchange, 210 
Armstrong Avenue. Jersey City. New Jersey. 



EA8Y Terms! 16mm. movie equipment. 
Elder. Dept. B-16, Chelsea, Massachusetts. 

FREE — 16MM Bargain lists. Projectors 
$1.00 up. Films 35c up. Art sample 25c. 
Home Movies. Box 32. Easton. Pennsylvania. 

CLOSEOUTS — Projectors, cameras, films. 
Listings stamp. Box 2133. Paterson, N. J. 

SPECIAL Closeout of lot of Paragon 
movie cameras. Brand new. Equipped with 
F:3.5 lens. Perfect condition. Regular price 
$35.00. While they last $19.85 cash with 
order. Burke & James. Inc., Photo Supplies 
since 1897, 223 W. Madison St.. Chicago, 
111., U.S.A. 

16MM FILMS Bought, sold, exchanged. 
Catalogue. 10c. Fotoshop, 136A West 32, 
New York. 



SUPERSPEED Panchromatic 16mm film, 
100 ft., $3.75. Other films from $2.19. 
Bargains in new, used equipment. Send for 
circular. Fotoshop, 136A West 32, New 
York. 

LEARN Motion picture theatre business. 
Catalog. Theatre Institute. Elmira. N. Y. 

WORLD'S Greatest "Passion Play" 16 
MM. (new) 5 reels. Rent or purchase. 
Hemenway Film Co., 37 Church Street, 
Boston. Mass. 

100' 16MM. SUBJECTS— New, $2.25 up; 
used, $1.65 up. Sound, iilent rental library. 
Dime brings catalogue, two "end" titles. 
Eastln Pictures. Box 682. Davenport. Iowa. 

HIGHEST Prices paid for used still- 
movie equipment. Send description. Fotw- 
shop. 136A West 32. New York. 

DEVELOP Your own movies, reversal and 
negative-positive instructions, 50c. Milio, 
622 Myrtle Ave., Brooklyn. N. Y. 



FILMS, Projectors. 10c coin for lists. 
Capital Productions, Rosedale, Kansas. 

RADIOS— SUPPLIES— INSTRUCTION 



MAKE Simple long distance pocket radio. 
No tubes. No batteries. Reception over 
hundreds of miles reported. Supersensitive 
Mclomite crystal and instructions. 25c post- 
paid. Melomite. Dept. EP, Fairmount, 
Kansas Citv. Mo. 



"REDHOT" California super quality 

crystals, 2 for 35c. Best by test. Crystal 
Radio Company. Wichita. Kansas. 

LEARN Radio— $1.00 per lesson. No ob- 
ligation. No notes to sign. Missouri Tech- 
nical Schools. Inc., 3907 N. 25th St., 
St. Louis. Mo. 



ALL-WAVE Radio kit. $1.93. Full in- 
structions. Security Radio, 5340 Webb, 
Detroit. Michigan. 



RADIO Experimenters and set builders. 
Parts and kits of parts for the Six Tube 32 
Volt Farm Set. Economy Three. Five and 
Four Tube Little Giant, Auto Radio. Port- 
able Battery Set and Metal Locator de- 
scribed by Popular Mechanics. Lund Man- 
ufacturing Co., 43 E. Ohio, Chicago. 



RADIO Engineering, broadcasting, avia- 
tion and police radio, servicing, marine and 
Morse telegraphy taught thoroughly. All ex- 
penses low. Catalog free. Dodge's Institute, 
Ames St.. Valparaiso. Ind. 



AUTO Radio noise eliminated. Throw 
sway sparkplug suppressors. Special filter, 
easily Installed. $2.00 postpaid. State Radio 
Service. K-2002 State Street. Chicago. 



RADIO. All phases. Amateur, shortwave, 
experimenting, set building, broadcasting, 
servicing, etc. Complete list recommended 
books free. Popular Mechanics Press, Room 
C35, 200 E. Ontario St., Chicago. 



MUSIC AND MUSICAL INSTRUMENTS 



GEORGE Wade's Cornhuskers old time 
dance tunes, violin and piano 50c. Harry 
Jarman & Company, 43 Scott Street, To- 
ronto. Canada. 



USED — Rebuilt nationally known instru- 
ments. Bargain prices. Supply limited. 
Write at once for information. Tom Brown 
Music Company. 313 South Wabash, Chi- 
cago. 



POPULAR Sheet music, assorted, 20 — 
$1. Orchestrations 10 — $1. Silverman, 3303 
Lawrence. Chicago. 



REBUILT Band and orchestra instru- 
ments. Honestly rebuilt — fully guaranteed. 
Catalog of new instruments on request. 
Weymann Company. Dept. M-10, 13th and 
Arch Sts.. Ph 



SONG Writers opportunity— phonograph 
record of your song, manuscript. Musical 
arrangements. Free information. Paramount 
Song Recording Studio, J-l. Warner Bros. 
Theatre Building. Hollywood. Calif. 

PIANO — Vocal scores from melody, $2.00. 
Publishing type orchestrations, $5 to $12. 
Lee. 109 Judson, Syracuse, N. Y. 



COMPOSERS, Verse— music. Brilliant 
opportunity. Write immediately. Vanburen, 
63 McClurg Bldg.. Chicago. . 



SONGWRITERS: Original 
melodies wanted. Square deal, Roy Allen, 
Kltchel, Ind. 

JAZZ Piano by ear. Mail $1.00 bill today 
for new, magic, guaranteed course. Holly- 
wood Piano Studios, 6842 Sunset Blvd., 
Hollywood. California. 



SONGWRITERS Wantedl Publishing, 
broadcasting, opportunities. Information 
free. "Song Service." 714 Caracas Street, 
Tampa. Florida. 

I PAY Cash for song poems or music. 
J. W. Earle. 140 West 42nd. New York. 

YOU Can play your favorite instruments 
In 12 weeks. A Canadian method. Personal 
supervision, nothing mechanical. Many out- 
standing successes. Terms for course and 
instrument. Folder "Music by Mail" sent 
free . Marrazza Music School, 1247 Bleury 
St.. Montreal, Canada. 

DUO-FLEX Reeds for clarinets, and sax- 
ophones eliminate your reed troubles. Write 
for circular. Duo-Flex Reeds, 1204 1st Ave., 
Evansville. Ind. 

SONGWRITERS— Get all the Inside facts. 
Free booklet by famous Broadway composer. 
Songwriters Institute. 330C Wadsworth 
Avenue, New York. 

NEW Deal. Write Sequoia Songriters 
Service, Sherman Branch, Los Angeles, Calif. 

WANTED: Original poems, songs. Get 
our proposition first. SIMM Publishers, 
Studio Bldg., Portland, Ore. 

SONGWRITING. Good money being made 
from songs through talking pictures, radio, 
phonograph, music publishers. "Hit" writ- 
ers revise, arrange, compose music to your 
lyrics, lyrics to your music. We submit to 
studios and other markets. Free reading. 
Send for booklet. Universal 8ong Service, 
1.71 Meyer Bldg.. Hollywood. Calif. 

SONG Writers. Send for our "Publish- 
ing Agreement." McKinley Music Printers, 
1501 K. 55th St.. Chicago. 

SONG Poems wanted, free 
50-50 plan. Song Bureau, Salem, Ind. 

SURVEYING INSTRUMENTS 

GUARANTEED Factory rebuilt Instru- 
ments for rent (with purchase option) or sale 
(cash or terms). Largest selection in United 
States. Ten day free trial. Liberal allow- 
ance for old instruments. Save money by buy- 
ing now. Write for new list M-910. Warren- 
Knight Co., 136 North 12th St.. Philadel- 
phia, Pa. Manufacturers Sterling Transits 
and Levels. Headquarters for repairs any 
make surveying instruments. 
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BUSINESS OPPORTUNITIES 



NEW Money maker supreme. $r>0 up 
weekly. Big premium offered makes cus- 
tomers your scents. Keeps you busy deliv- 
ering. Complete details 2.">c. worth dollars. 
Flemko. St. Clair Shores. Michigan. 

STAltT Own business resilvering mirrors, 
retinlshing metal, plated articles, autoparts, 
tableware. Experience unnecessary. Small 
investment for portable home outfit. Sprinkle, 
Plater, 127A, Marlon, Indiana. 

FREE Books mail order business. Home 
work stamp. Dolsen Herald, 75 Gates, 
Itrooklyn. New York. 

300 MONEY Making plans, formulas, 
free literature. Weick, 2840 Zenobia, Den- 
ver, Colorado. 

GET Lots of mail. .Money making offers, 
etc. Your name in 10,000 'directories, 25c. 
Koseco. 4627 Glenshade, Cincinnati. 

OPPORTUNITIES Galore! New letter 
duplicator complete $3.00. Profitable sales 
rights! Details. Mailmarts, PM-10, Cin- 
cinnatl. 

WORLD-WIDE Offers, opportunities. 25c. 
Name your intercut.-. Mi llUlHTif ( lllClnn.jt£! 

POPCORN, Crispette, carinelcrisp, potato 
chip, salted nut machines. Long Eakins, 
1960 High St.. Springfield. Ohio. 

NEED Cash? Raise new. patented all- 
season mushroom; cellar, shed. Wholesaler 
(ten branches) supplies, materials; instructs, 
buys crops. Details free. United 3848-A174 
Lincoln Ave.. Chicago. 

LEARN Account collecting. Good income, 
quick results. Interesting booklet free. 
National Collectors Association, Newark, 
Ohio. 

1000 IDEAS, Formulas, business plans! 
25c. Quarterbookco, 1161 — 21th, Des Moines, 
Iowa. 

START Mall business! Beginner's guar- 
anteed plan 25c, Haas. Oakfurd. Pa. 

GREAT Demand, no competition selling 
standardized reflecting signs. Start a pay- 
ing business, no cash required. Copony & 
Sons Co. Mount Clemens. Michigan. 

MOSAIC. Reproduce the mosaics of Ra- 
dio City. Make portraits of your friends in 
colored marble. Full instructions 1 dollar. 
Mosaic Studio. 1063 Gerard Ave., New York. 

MONEY Making formula*, lit' your own 
boss. Start a business from your home. 
Free catalogue. L. H. Berry, Dept. 310, 
4348 Broadway, Chicag o. 

STEADY Cash income resilvering mirrors; 
replating fixtures, tableware. Easy factory 
methods. Experience unnecessary. Make out- 
fits. O'Custer, HP-224 Highland. Detroit, 
Michig an. 

WAYS To Wealth Magazine, Box 745, 
Minneapolis, Minn., 9th year. Tips, plans, 
formulas, schemes, home workers' opportu- 
nitles. Three months. 25c. 

MODERN Method brings steady income 
in circular mailing business. Particulars 
for stamp. Dixie Publishing Company, Sta- 
tion-A, Greensboro, N. Car. 

START Little business anywhere. Every- 
thing furnished. No canvassing. Maywood, 
PM-923 Broadway, New York. 

PROFIT With new products. Make, sell, 
repeat. Guaranteed formulas, special prices, 
leads. Biggest catalog free. Gibson. < "li«-ni - 
isf. BD-4702 No. Racine. Chicago. 

BIG Profits in movie- programs. Stamp 
brings folder. Murdock, 7117 Parnell, Chi- 
cago. 

"KEY to Business Opportunities" free. 
Goodall Company. Box 1592, San Franrlsco. 

AGATES — Information on cutting. poli~h- 
ing, making necessary equipment. Send 25c. 
Rough agato assortment $1.00. Mockel Co., 
Williston. N. D. 

CASH Income. No canvassing. Home, of- 
fice prospectus free. Bluhm Co., 203 So. 
Strevell Ave.. Miles City. Montana. 

"MAILBOX," National magazine of mail 
order work. Sixty pages home-business 
plans, schemes — $$$$ ideas each issue. Se- 
crets how Sears -Roebuck, Montgomery Ward, 
etc., made millions from spare time start. 
35c sample 10c. Troy. 17. N. Y. 

GROW Mushrooms right now — a steady in- 
come — in cellar, shed or stable. Exclusive 
new process. Bigger, better, quicker crops — 
more money for you! We buy. liook free. 
American Mushroom Industries, Dept. 444, 
Tor-nto. Ont. 

POSTCARD Addressed P.ox 500. Shre e- 
port'. Louisiana, brings best proposition ever 
received. 

LARGE Profits when you learn Easy-Way 
show card lettering. $1.00 brings instruc- 
tions that can make you independent. Clenco. 
Postal Box 17, Verdun, Que. 



END Financial worries with honest, legit- 
imate propositions. Details Be stamp. Getz, 
127 Brick St.. Dickson, Penna. 

BARGAINS — i'aint spray outfit, gasoline 
engine drive. Terms — trial. Helmick Paint 
Spray Exchange. M-1055. Troy. Ohio. 

Ll'.ARN Flexible mold making with our 
Synthetic Rubber Composition. Inexpensive 
cold process. Equals pure rubber. Learn 
snow-white composition marbleizing for nov- 
elties and decorating. New methods. New 
materials. Free assorted marble and rubber 
samples. Illustrated literature. Cowell In- 
stltute. Grayling. Mich. 

MAKE *100 To $500 weekly in a busi- 
ness all your own. Our system specialty 
manufacturing offers you this opportunity. 
Free book explaining everything. National 
Scientific Laboratories, 1950W Broad, Rich- 
mond. Ya. 

"PROSPERITY" For home workers. 52 
page magazine. Sample, dime. Sizemore, 
491" N. Kostner. Chicago. 

TWENTY New successful mailorder propo- 
sitions. J. Home, 3949 Metropolitan, Chi- 
cago^ 

MAIL Order business your big opportunity. 
3c stamp brings details. Stewart Morse, 

1009 Oak, Elmlra. N. Y. 

TURN Ideas into cash." Free details. 
Martlnez-PM. San Bernardino. Calif. 

ARTIFICIAL Marble sanitary flooring, in- 
structions covering wood or cement flooring 
!4 inch thick, fireproof, all colors, low cost, 
ornamental casting, concrete, plaster, papier- 
mache, garden furniture, statuary, flexible 
molds, particulars free. Chris. Mahler, 
Elmont, N. Y. 

FREE Booklet describes 87 plans for mak- 
ing $>0-$100 weekly, in home or office, busi- 
ness of your own. Elite Co., 214 Grand St., 
New York. 

I WANT To send you proof of the won- 
derful pulling power of Popular Mechanics 
Magazine's classified pages. What's your 
proposition? Write me today. F. W. John- 
son. Manager, Classified Advertising, 200 E. 
Ontario St.. Chicago. 111. 

PLASTEX Industries offers industrious 
men an opportunity to start a business of 
their own. manufacturing art goods, novel- 
ties, souvenirs, etc., in Plastex and marble 
imitation. 5c material makes $1 articles. 
Rubber moulds furnished for speed produc- 
tion. Small Investment brings big returns. 
You are lust in time for the big 1935 busi- 
ness. Write for Interesting booklet mailed 
free. Plastex Industries. Dept. A, 1085 
Washington Ave., New York. 

MAIL Order business Is your opportunity. 
Many began small, now earn thousands 
yearly. No personal contact. Boundless op- 
portunities. Have had over 30 years experi- 
ence; will help you succeed. Send 25c for 
valuable booklets, none free. B. Breniser, 
257 South 21st. Philadelphia. 

CHEMICAL Expert will furnish formulas 
and trade secrets. All lines. Lists free. 
W. L. Cummings. Ph. D., 228 Gordon Ave., 
Syracuse. N. Y. 

SELL By mail. l!ooi;<, novelties. Bar- 
gains! Big profits. Particulars free. B. Elfco, 
525 S. Dearborn. Chicago. 

"SCHEMER Magazine,'' Alliance. Ohio, 
prints schemes, ideas, business starters, for- 
mulas; winners— $10,000 to $50,000 reported. 
37th year. $1. Subscribe now. Six months 
special, onlv '!0c. 

TURN Scrap into money. Convert old auto 
generators into A C. generators for auto ra- 
dio, camp and home lighting, power and oilier 
uses. Complete instructions $1.00 postpaid. 
Popular Mechanics Press, Room C35. 200 E. 
Ontario St., Chicago. 

OPEN A key-making shop. Start a per- 
manent profitable business with a small sum. 
No skill necessary. Write for particulars. 
Beisser Mfg. Co., 411 E. Fort. Detroit, 
Michiga n. 

FREE Circulars describing how you can 
make big money in mail order business at 
home in spare time. Write today. Mail Or- 
der Institute, 669-H Marry Avenue, Brook- 
lyn. N. Y. 

CHARTERS: Delaware; best, cheapest; 
free forms. Colonial Charter Co., Wllming- 
ton. Del. . 

SUCCEED With your products. Learn 
how. Formulas. Processes. Analytical serv- 
ice. Catalog free. B. Thaxly Co., Wash- 
ington. D. C. 

INVESTIGATE Frog raising— a profitable 
side line. New book explains .and illustrates 
every phase of subject. Covers very latest de- 
velopments such as plans of constructing 
ponds, combination frog feeder and fly traps, 
getting other live food electrically, also the 
roly poly, a new mechanical feeder. $2.00 
postpaid. Popular Mechanics Press. Room 
C35, 200 E. Ontario St., Chicago. 



MONEYMAKING OPPORTUNITIES 



1000% PROFIT. Mold plaques, statues, 
novelties, etc. Big demand for Xinas trade. 
Genuine rubber molds supplied for speed 
production. Amazingly low prices. Write 
today. Stewart's Studio, 2102 West 19th. 
Chicago. 

ADVANCE Yourself! Earn big money 
home, outdoors, anywhere. "Income Ideas," 
free offers help you succeed quickly; 10 
cents. Start now — prosper! New Idea Serv- 
ice Co.. 217-A Seventh Avenue, New York. 

EXTRA Money from old inner tubes. 
Plans. 25c. Metromails, P-10, Cincinnati. 

MONEY Making plans. Book of 150 
pages $1.00. Rappe, Box 1189. Phoenix. 
Ariz. 

HOMEWORKER Magazine— filled with 
profitable ideas 1 3 months, 25c. Mailmarts, 
Cincinnati. 

KILL For money— Make up to $75 weekly 
as a professional exterminator. Your own 
business. Customers everywhere. My easy 
method quickly shows you how. Free de- 
tails. Thomas, Manager, 2650 Carmen, Chi- 
cago. 

TO Win you must "do something differ- 
ent'." particulars free. Publishers Sales 
Company. Box A 67. Nelson. Georgia. 

100 MONEY-MAKING Plans 25c. Brian 
Business Bureau, 221 Berteau, Elmhurst, 
Illinois. 

HOME Mailing stunts! Operate any- 
where. (Free plans.) National Services, 
Fairview, Birmingham. Alabama. 

FREE — Money making ideas. Borchardt, 
1217 W. Wright. Milwaukee. Wisconsin. 

LEARN Mirror, transparent mirror mak- 
lng. $5.00. Kerby Sutton. Bogalusa, La. 

MILLIONS Unemployed! Supply price- 
less, job -getting information (got man 76 
jobs). Keep dollars paid; we fill orders 
free. No selling. Stamp brings details. 
Co-Operative Service, 77 Swan, Buffalo, 
N. Y. 

PLANS — Formulas — 24 guaranteed money- 
makers. 25c. Lexicon, 126 W. 115 St., New 
York City. 

AQUARIUMS Easy to construct. Copy- 
right instructions 10c. "Aquarium," Fullcr- 
ton. I'a. 

BIG Money at home plating auto parts, 
reflectors, mirrors, chandeliers; by new meth- 
od; experience unnecessary. Outfits furnished. 
Guninetal Co., Ave. N. Decatur. 111. 

FREE Booklet describes 87 plans for mak- 
ing $20-$100 weekly, in home or office, busi- 
ness of your own. Elite Co., 214 Grand St., 
New York. 

108 PLANS. Formulas, ideas. 50c. Box 
261. Riveredge. N. .1. 

CIGARS. Profitable, selling dealers, indi- 
viduals. $1.25 brings 50 cigars and infor- 
mation. H. H. Direct Sales. 246 Fifth Ave., 
New York. 

HOW To identify and determine value of 
old precious metals. Where to buy. To 
whom to sell. Reliable and up-to-date Infor- 
mation. Complete Instructions only $1.00 
postpaid. Popular Mechanics Press, Room 
C35, 200 E. Ontario St.. Chicago. 



FORMULAS. PLANS. ETC. 



FOOT Specialist's secret formula— Over- 
comes athletes foot, callouses, soft corns, ex- 
cessive perspiration, offensive odor. Formula 
25c (silver). Crouch, 205 So. 12th St., 
Pekln. 111. 

FORMULAS. All kinds. Guaranteed best. 
Catalog. "Special Offer Free." Kemlco, 32, 
Park Ridge. 111. 

CHINESE Cookery, 300 practical recipes. 
Unique. $1.00. Creart Publications, Hono- 
lulu. 

16 SPLENDID Formulas, automobile spe- 
cialties. $1.00. L. LeBlanc, Box 564, Mt. 
Vernon. N. Y. 

FORMULA Troubles? Cosmetics, drugs. 
Chemical engineer treats Inquiry individu- 
ally. Fees proportionate to research in- 
volved. Hancock, 2146 25th Street, Astoria, 
New York, 

MONEY Makers, any formula: 10c, 1.1 for 
$1.00. Formula, 902 West Prairie. Taylor- 
vllle. Illinois. 

PRACTICAL, Positive rust remover for- 
mula. No scouring. No acids. Specimen, 
particulars 3c. Harry Fesenfeld, Black 
Earth, Wisconsin. 

BEAUTY Formulas— Ten for 25c (coin). 
Baum, 9039A 148 St.. Jamaica. N. Y. 

FORMULA Bulletin— Year 10c. Terrone, 
22 Station S. Brooklyn, N. Y. 
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24 SELECTED, Valuable household and 
beauty formulas 25c. Udelfer Co.. 134 
Bushk ill Street. Easton. Penna. 

CLOSEOI'T! 10.000 Copies of formula 
and business plan book! 10c each. Fine- 
print. Pes Moines. Iowa. 

MAKE Money. Home or traveling. Sell 
my formulas; or manufacture yourself. Com- 
plete Instructions. One sale a day $3.00 to 
$23.00. Money back guarantee. Chemist, 
Bon 2142. Reno, Nevada. 

RELIABLE Formulas and scientific In- 
formation, catalog. Church & Galle Labora- 
torles. Marissa, 111. 

500 MONEY MAKING Formulas 25c. De- 
scriptive literature free. Harvey Teeple, 
Decatur. Indiana. . 

PROFESSIONAL Chemist offers his serv- 
ices on any question of drugs, cosmetics, 
polishes, adhesives, foods, etc. $1.00 per 
formula. Every inquiry treated individually. 
Address Fader, 552 Riverside Drive, New 
York. 

NEWEST Guaranteed formulas. Biggest 
catalog free. Special prices, leads. Gibson. 
Chemist. BD-4702 No. Racine. Chicago. 

GENUINE Manufacturers formulas. Na- 
tionally advertised products. All fast sellers. 
500 lb 1,000% profit guaranteed. Wholesale 
prices. Start now. Lists free. Thermo- S 
Works. Peoria. 111. 

ANY Product analyzed, qualitatively, 
$5.00. Dobin Laboratory, 1746 Boscoe, Chl- 
cago. . 

GUARANTEED Formulas — We send com- 
pleted samples. Specify what you want. 
Miessene Products. Box 372. Columbus. Ohio. 

ANY Formula — 50c! (List; eight formu- 
laa — 10c) 1 Thos Galluzzo. Wilklnsburg. Pa. 

TWENTY Profitable "make-and-sell" for- 
mulas, 25c. International Agency, Cincin- 
nati^ 

25 HIGHEST Grade formulas. Guaran- 
teed. Send $2.00. Mention kind. Atkins, 
4579 Garfield, St. Louis, Mo. 

3000 FORMULAS. 368 page volume $1.00. 
110 new moneymaking formulas 20c. Ideal 
Book Shop, Park Ridge. 111. 

FORMULAS — Business ideas. Literature 
free. Belfort. 4042 N. Keeler. Chicago. 

SUCCEED With your products. Learn 
how. Formulas. Processes. Analytical serv- 
ice. Catalog free. B. Thaily Co., Washlng- 
ton. D. C. 

3,00(1 FORMULAS. Facts, processes, trade 
secrets in Dr. Brown's Book of Formulas — 
380 pages. Price, postpaid $1.00. Ogllvle 
Publishing Co., 5T Rose Street. Dept. 25, 
New York. 

TESTED Formulas— Largest, most com- 
plete line. Newest— guaranteed. Catalog free. 
Grinstead Laboratory. Edwardsville. Illinois. 

SCORES Of tested money making ideas 
for home. shop. farm. Send for list. It's 
free. Popular Mechanics Press. Room C35, 
200 E. Ontario St.. Chicago. 



CHEMISTRY 



NEW Big catalog. Chemical sets, micro- 
scope outfits, laboratory, biological, chemi- 
cal supplies. Approved by experimental lab- 
oratories. Special 30 day offer. Send 10c. 
Winn, 124G West 23rd St.. N. Y. 

BECOME A trained chemist! Earn big 
money! Equip your own laboratory. Supplies 
as low as 5c! Send 15c for valuable cata- 
logs. Kemkit Chemical Corporation. 135 P 
.lolmson Street. Brooklyn. New York. 

JOIN. American Amateur Chemists So- 
ciety. Particulars, magazine 10c. 1001 
Erector Square. New Haven, Conn. 

FREE Instructions for copper plating and 
etching on metal by electro-chemical process. 
Write at once to The Porter Chemical Co., 
19 Prospect' Avenue, Hagerstown. Map-land. 

CHEMICAL Set. Performs 33 experi- 
ments. 25c. Fleischer's Laboratories. Ever- 
ett. Mass. 

CHEMICALS. Laboratory glassware and 
apparatus. Catalog CP. Biological Supply 
Co.. 117(1 Mt. Hope Ave.. Rochester. N. Y. 

15.000 PROFIT Making formulas. Fol- 
lowing and many others: Accidents and emer- 
gencies, agriculture, alloys and amalgams, 
artist's materials, beverages, cements, glues, 
pastes, mucilages, bleaching, renovating, col- 
oring metals, dyeing glass, heat treatment 
of metals, household formulas, ice cream, 
confectionery, chewing gum. lapidary work, 
exterminating vermin, lubricants, paints, 
varnishes, photography, condiments, canning 
formulas, rubber, soap, candles, soldering, 
toilet preparations, perfumes, waterproofing, 
iireprooflng, writing materials. $5.50 post- 
paid. Popular Mechanics Press, Room C35. 
200 E. Ontario St.. Chicago. 



AGENTS WANTED 



MEN Wanted by shoe manufacturer, es- 
tablished 31 years to take orders for re- 
markable line of highest quality dress and 
work shoes for the entire family, Including 
special bargains as low as $1.98. Good pay 
every day and your own shoes at factor}' 
prices. No experience needed. 3 line sales 
outfit free. Write Mason Shoe Manufactur- 
ing Co.. Dept. M20. Chippewa Falls. Wis. 

MEN! Big earnings dally. Represent 
manufacturer industrial uniforms for gas 
stations, garages, dairies, laundries, fleet 
owners, others. Individual and group orders 
pay big. Lettering free. Equipment free. 
Dept. PM10, Star, 165 Varick Ave., Brook- 
lyn. New York. 

CHRISTMAS Cards. Sell 50 assorted 
leatherette folders, name imprinted, $1.00. 
Highest commission. Samples free. Dunbar, 
New Brunswick, N. J. 

$2.00 HOURLY With new, scientific cream 
that mends all cloth easily, quickly. Invis- 
ibly without needle and thread. Stands 
laundering. Free sample. Sew-No-More Co., 
Dept. P-744. Cincinnati. O. 

MAKE Your own products. Guaranteed 
formulas for fast sellers. Catalog free. 
Kemlco. 45. Park Ridge. III. 

BOSTON-ORACLE! Latest vogue in par- 
lor-games. Everybody is tapping. Original. 
Fine proposition for agents. Send 25c for 
sample copy. Address The Boston Oracle 
Co.. Box 860. Boston. Mass. 

$6.85 HOURLY'! Amazing No-Flatz Axes 
punctures without patching; makes tires 
puncture proof! Instantly — permanently 
seals holes made by nails, etc. Big seller. 
Free sample offer. No-Flatz, Dept. P-172, 
Cincinnati. Ohio. 

NEW Scientific cleaner. Nothing like it. 
Thousands of uses. Millions of customers. 
Fast' seller. Great repeater. Large profit. 
Exclusive territory. Sample free. Roy B. 
Poole Company. Dept. L. Hermon, N. Y'. 

MAKE Big money; commissions advanced; 
sell Goodyear raincoats, jackets; union made; 
latest style. Lowest prices; experience un- 
necessary; outfit free. Goodyear, BB-1133 
Milwaukee. Chicago. 

EXCLUSIVE Distributor: Trial order 
with particulars $1.00. Your profit $2.00. 
Money back if misrepresented. Bur-Lite 
Special, Hudson. Ohio. 

MEXICAN Feather pictures. Christmas 
novelty. Send 25c (stamps) for $1.00 worth 
sample and details. Mexican Art, Apartado 
1593. Mexico City. 

STRANGE Ironing cord. Sa\es electricity. 
Abolishes scorching and kinking. For tele- 
phones also. 150% profit. Sales guaranteed. 
Big free offer. Neverknot, Dept. 10A, 4503 
Ravenswood. Chicago. 

MEN Wanted for coffee routes. Earnings 
up to $42.50 first week. I send everything; 
you don't risk a penny. Automobile given 
If you qualify. Albert Mills, 9100 Mon- 
mouth. Cincinnati. Ohio. 

CASH Income daily silvering mirrors at 
home. Plating autoparts, tableware, etc. 
Combination outfit. Write Sprinkle. Plater, 
128, Marion, Indiana. 

CELLOPHANE Ribbons will Increase 
3'our earnings. New Christmas designs. Big 
profits. Sample folders free. Freraar, 421 
S. Wells. Chicago. 

AGENTS — Engraved name plates, number 
plates, signs, etc., easily sold, profits large. 
Brett Bros.. Winthrop. Mass. 

AMAZING Fast selling $1.00 item. 100% 
and over. Men and women. Experience un- 
necessary. Write for particulars. Capital 
Mfg. Co.. 720 - 17th St., N. W.. Washing - 
ton, D. C. 

100 PROFITABLE Mail order and local 
business plans. A. Prultt, Elhurn. III. 

SHOE Manufacturer's sales division wants 
men. Complete lines of dress and work 
shoes for entire family. Also special bar- 
gains as low as $1.98. Guaranteed quality. 
Good pay every day and your own shoes at 
wholesale prices. No experience needed. 
3 line outfit free. Write Consolidated Shoe 
System. Dept. R16. Chippewa Falls. Wis. 

900,000 ARTICLES Wholesale. Direc- 
tory 1,500 jobbers $1.00. 300— 25c. Vox, 
B-933-M. Denver. 

SHOW Sensational new silk hosiery line. 
Guaranteed to wear without holes for months 
or replaced free. Quick sellers. Big prof- 
its. Samples supplied. Send size. Wllknlt 
Hosiery. Desk L-37, Greenfield. Ohio. 

NEW Transparent day and night signs; 
8"xli" — cost' 4c; retails 25c. Sample free. 
Lowy. Dept. 26 - 8 West Broadway. New 
York. 



AMAZING Free gifts make customers 
constant repeaters paying you 180%. Posi- 
tive proof of agents collecting $100.00 per 
week. Nielen. 120:; Bank St.. Cincinnati, O. 

POPCORN, Crispette, carmelcrisp, potato 
chip, salted nut machines. Long Eakins, 
1961 High St.. Springfield, Oh io. 

DOLLARS Dally! Operate home! Mail- 
order businesses. Details, Duffy, Covington, 
Ky. 

SPLASHLESS Water filters always sell. 
Valuable 23c, 200% proposition. Free try- 
out. Box 63, Times Square Station, New 
York. 

SELL Neckwear. Fall line ready. 100% 
profit. Four samples. $1.00. Free catalog. 
Artstyle Neckwear, Elmlra, N. Y. 

NO-STITCH — Amazing fluid mends ho- 
siery, clothing without sewing; guaranteed; 
sure seller. Free samples of work. Large 
tube 25c. Queen City Mfg. Co.. Dept. 
I'M- 105, Cincinnati. O. 

NEW Specialty sells to every bar. res- 
taurant, tavern. Pocketful nets big dally 
profit. Free sample. Gordon Corp., 110 
East 2,'ird. New Y'ork. 

BIG Commissions selling personal Christ- 
mas cards and stationery. Extra bonuses. 
New 21 folder $1. Christmas assortment. 
100% profit. Free album and box on ap- 
proval. Wallace Brown. Inc., 225 Fifth 
Ave., Dept. 310. New York. 

100% PROFIT. Sell new 21 all-folder 
$1. Christmas assortment. 10 other fast 
selling money making boxes. Extra bonus. 
Samples on approval . Write Schwer, Dept. 
110M. Westfleld. Mass. 

CHRISTMAS Card salespeople. 100% 
profit. Fastest selling 21 folder $1 assort- 
ment. 9 other boxes. Bonuses. Samples on 
approval. Chilton Greetings, 179Y' Lincoln, 
Itoston, Mass. 

AMAZING Imention engraves names, in- 
itials, trade marks, etc., on brass, copper, 
gold, silver, aluminum, nickel. Bakellte. 
Writes like pencil — cuts like chisel. Make 
money engraving articles for stores, gift 
shops, jewelers, surgeons, contractors, manu- 
facturers, etc. Or sell "Engrav-rlte" at 
double your cost. Described page 46 July 
Popular Mechanics. Free circular. Quality 
Mdse. Co., Dept. P.M. 10, 2306 Llncolnwood 
Dr.. Evanston. 111. 

SELL Made to measure raincoats. Outfit 
free. Goodyear Rainwear, 18 West 22nd, 
New Y'ork. 

500% PROFIT Selling new "20-in-l" 
kitchen utensil. Retails 25c. Costs you 
$1.00 a dozen. $7.20 a gross. Sample 10c. 
New Method Co.. PMM-34, Bradford. Pa. 

U-KAN'-PLATE Really replates old brassy 
hath room fixtures, auto accessories and oth- 
er metals with silver. Agents wanted, 3-oz. 
50c; 8-oz., $1. Justice, 904 Walnut St., 
Philadelphia, Pa. 

PROFIT With new products. Make, sell, 
repeat. Guaranteed formulas, special prices, 
leads. Biggest catalog free. Gibson, Chem- 
ist. BD-4702 No. Racine. Chicago. 

EARN Good living selling fast moving 
shirt and tie line. Outfit free. Dobbs', 627 
Lafayette Bldg. . Philadelphia. Penna. 

MEN — Women $3 to $6 dally. Selling 25c 
household necessity that repeats. Three to 
ten sold in every home. Free sample. Write 
Puro Company, 310" Pine St.. Dept. P-2045, 
St. Louis. Mo. 

YOUR Own business selling silk stock- 
ings, lingerie, handkerchiefs, shlrt3. ties, 
underwear. Wholesale prices low. Merchan- 
dise high quality. Catalogue free. B. H. 
Satterthwait, Huntington. New Y'ork. 

CHRISTMAS Cards! Absolutely finest as- 
sortment. Big profits. Write for samples. 
Robinson Cards. 95 Orange. Clinton. Mass. 

ENORMOUS Profits in a business of your 
own! Sell new, used clothing from home, 
auto or store. Everything furnished. Illinois 
Jobbing. X-610 Adams. Chicago. 

SELL American-made. 1000 hour guaran- 
teed electric light' bulbs, always in demand, 
full or part time: big profits. Globe Spe- 
cialty Company, 132 Seventh Street. Pltts- 
hurgh. Pa. 

SELL Sterl-Alre tooth brush cabinets. 
Sensationally different! No competition! 
Every home must buy. The new safeguard 
to health. Assorted colors. Hangs on any 
wall. $1.00 postpaid. Money back guaran- 
tee. Allen A. Stevens Mfg. Co., 612 N. 
Michigan Ave.. Dept. G. Chicago, 111. 

"WINDOW-BITER"— Magic pencil writes 
on glass. All colors. Storekeepers buy 
quickly. Ideal for baseball scores. Large 
profits. Big repeaters. Free sample. Lake 
Chemical, 6 E. Lake, Dept. 10-PM, Chicago. 
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PROFITABLE Home business. Legiti- 
mate. No canvassing. Maywood Publishers, 
P-923 Broadway, New York. 

100% PBOFIT In the "Self Starting Cig- 
ar Lighter. " No flint or friction. What 
makes It light? No wind can blow it out. 
Retails 25c. Costs $1.75 per dozen. Sample 
and sales plan 25c. New Method Company, 
Desk PM-34, New Method Bldg., Bradford, 
Pa. 

NKVV Type hotel range burner uses cheap 
oil. Lights like gas. French Oil Burner 
Co., Scbastopol, Calif. 

A BUSINESS Of your own. Making 
chipped glass name plates, numbers, signs, 
checkerboards, medallions. Big illustrated 
book free. B. Palmer, Dept. 56, Wooster, 
Ohio. 

EXCELLENT Trouserpresser, stretcher, 
creaser, hanger, $1.00. Agents 60c. Toy 
wagon 8c, agents 40c doz. VVldness, 1461 
Fulton St.. Brooklyn, N. Y. 

DISTRIBUTORS: A few quick easy sales 
daily nets you $58.00 weekly. Represent 
manufacturer — Latex — amazing selfsealing 
bandage that breathes. Wonderful demon- 
strator. Irresistible appeal. Exclusive ter- 
ritory. Neway, 39-J South Clinton. Chicago. 

MANUFACTURE At home— Flavorings, 
polishes, lotions, shampoos, medicines. Just 
add water to our concentrates. Your name on 
labels. Free sample. Quality Chemicals, 
E-5735 15th. Detroit. 

AGENTS For the fast selling Wonder 
genuine leather ties. Smart, snappy, sell on 
light. New patterns. New low prices. 
Steady repeat on your own business, be in- 
dependent. Write Wonder Novelty, Dept. 5, 
409 Fort E., Detroit. Mich.; Canadian Of- 
fice. 148 Campbell. Windsor. Ont. 

AGENTS. Sell Neon-like signs, catalog 
free. Sample 10c. Boscoe Lynch, Bausman, 
Pa. 

GOLD Reflecting letters for store win- 
dows. Easily applied. Large sizes, penny 
each, free samples! Atlas Sign Works, 7941 
Halsted. Chicago. 

FORMULAS-- -Money makers. Literature 
free. Belfort. 4042 N. Keeler, Chicago. 

MILLIONS Of motorists need amazing 
new auto invention. 35c seller. 250% profit. 
No competition. Experience unnecessary- 
Particulars free. Cascadden Bros., Lapel, 
Indiana. 



MAKE More money taking orders shirts, 
ties, underwear, dresses, hosiery, raincoats, 
jackets, pants, uniforms. Write quick. 
Nimrod Company. Department 8, 4922-28 
Lincoln Avenue. Chicago. 

SELL By mail. Make thousands of dol- 
lars. Home. Spare time. Mail Order In- 
stitute, 669-Q Marcy Ave.. Brooklyn. N. Y. 

WHY Wort for others? Make and sell 
your own goods. We show you bow. Free 
book explains everything. National Scientific 
Laboratories, 1950W Broad. Richmond. Ya. 

YOU Are the salesman we want to sell our 
pre- shrunk, vat dye broadcloth shirts. Lib- 
eral commissions. Postage prepaid on ship- 
ments. Write for free sample outfit. Glen- 
mont-Chadwell Corporation, Nashville. Tenn. 

EARN Living year around sell men's dress 
shirts. Finest pre-shrunk broadcloth. Once 
sold, repeaters follow. Commission advance. 
Outfit free I Best-Uv-All, 1133B Milwaukee, 
Chicago. 

AGENTS: Smash go prices! Santos coffee 
12c lb. 4-oz. vanilla 8%c. Bazor blades 10 
for 8V4c 100 sticks chewing gum 12c. 
Christmas cards, 21 in box. 14c. 150 other 
bargains. Experience unnecessary. Write 
Carnation Co.. PQ. St. Louis. Mo. 

SUCCEED With your products. Learn 
how. Formulas. Processes. Analytical serv- 
ice. Catalog free. B. Thaxly Co.. Washing- 
ton, D. C. 

CALIFORNIA Flower beads sure fire fast 
sellers. Big profits. Low prices. Catalog 
free. Mission No. 16. 2328 W. Pico, Los 
Angeles. Calif. 

BIGGEST And quickest sales are made in 
brushes. Write for proposition. Wire-Grip 
Sanitary Brush Corporation, 45 East Elev- 
enth Street. New ^ ork. 

NEW Cleaner! Washes clothes quickly. 
Cleans everything. Premium deals. Free 
sample. Bestco. 5007 Irving Park. Chicago. 

BIG Money applying gold initials on au- 
tomobiles. Easiest thing today. No experi- 
ence needed. Free samples. "Ralco," 1084 
Washington, Boston. Mass. 

GENUINE Gold letters for store windows. 
Easily applied. Free samples. Liberal offer 
to general agents. Metallic Letter Co., 
438-B North Clark, Chicago. 



AGENTS: Stamping names on pocket-key 
protectors. Sample check with your name, 
address, 25c. Stamping outfits. Emblem 
checks, check-fobs, name plates. Hart Mfg. 
Co.. 303 Degraw St.. Brooklyn. N. Y. 

AGENTS — Opportunity to make money; 
book containing 87 successful business plans; 
home or office; send for free introductory 
booklet. Elite Co., 214 Grand St., New 
York. 

BIG Money and fast sales. Every owner 
buys gold initials for his auto. You charge 
$1.50; make $1.45. Ten orders daily easy. 
Write for particulars and free sample. Amer- 
ican Monogram Company, Dept. 40, East 
Orange. N. J. 

MAN In each town to plate auto parts, 
reflectors, bathroom fixtures, reflnish beds, 
mirrors, chandeliers: by new method. No 
capital or experience required. Simple plan 
of manufacturing at home starts you in big 
money-making business. Outfit furnished. 
Free particulars and proofs. Gun Metal 
Co.. Ave. H. Decatur. 111. 

HIGH-GRADE SALESMEN 



SALESMEN — Sell complete line quality 
printing. All business necessities. Gummed 
labels, adv. cards, salesbooks, calendars, 
Hammermill bond stationery, etc. New fea- 
tures. Large spot cash commissions. Com- 
plete sales outfit free. All-Trades Printing 
Service. Dept. CP. Rockford. Illinois. 

SELL Firex — Minimum commission $1.50 
per unit. Three anti-fire devices in one. 
Automatic fire extinguisher — Automatic fire 
alarm — Hand operated fire extinguisher. 
Prospects everywhere. Firex Corporation, 
514 South Broadway. St. Louis. Mo. 

WANTED, Salesman. Represent factory. 
Big profits. Protected territory. Department 
C, Campbell-Hausfeld Co.. Harrison, Ohio. 

SALESMEN: Acquainted with garages, 
filling stations, to handle local business. 
Write Colgra, 2636 N. Third St.. Milwaukee, 
Wisconsin. 

DON'T Be a job hunter — Start your own 
business on our capital. No hard times; no 
lay-offs: always your own boss. Hundreds 
average $3000 to $5000 annual sales year 
after year. We supply stocks, equipment 
on credit. 200 home necessities. Selling 
experience unnecessary. Wonderful oppor- 
tunity fo own pleasant, dignified, profitable 
business backed by world wide Industry. 
Write Bawleigh, Dept. J-U-PPM. Freeport, 
111. 

AUTO Accessory salesmen. Free deal for 
dealers. Irresistible appeal. Complete line 
auto accessories priced right. 25% commis- 
sion daily. Exclusive territory. Outfit free. 
National. 1910-DP Wentworth. Chicago. 

HERSHEYS, Baby Ruth, Oh Henry! 
candy deals. lc-5c display and punch deals. 
Living scale. Steady employment. Caster- 
llne Rros. . 1916 Sunnysl'lc, Chicago. 

MAKE Big money steady. High grade 
coveralls, shopcoats, pants, shirts, summer 
suits. Advertising on back. Fast sellers. 
Free outfit. Strong Mfg. Co., 901 West 
Jackson. Dept. N-7. Chicago. 

A BIG Opportunity for men acquainted in 
dally, ice cream, bakery, laundry, restaurant, 
beer garden, road stands and green house 
trade with a new product with unusual merit. 
Easy sales. Quick money. Electric Screen 
Products Corp., Dept. PM-5, Dubois and 
Clay Aves.. Detroit. Mich. 

GIVE Away free 1936 short wave and 
home radios, also full electric automobile 
radios with our unique "Punch Sales Card 
Plan." 2 sales daily pays $203.88 weekly 
profits. Write for our free starting offers. 
DeLuxe Mfg. Co., Dept. 210, 173 W. Madi- 
Bon. Chicago. 

POPCORN, Crispettc. carmelcrisp, potato 
chip, salted nut machines. Long Eaklns, 
1962 High St., Springfield, Ohio. 

PERMANENT Connection in protected 
territory representing one of largest fire 
equipment manufacturers in United States 
selling municipalities, industrials and resi- 
dences. All Underwriters' Laboratories ap- 
proved equipment. Real financial opportu- 
nity. Absolutely no investment required. 
The General Fire Truck Corp., 4131 Forest 
Park Blvd.. St. Louis. Mo. 

NEW Marvelous electric light bulb gives 
strong concentrated white light. Consumes 
36% less current. Stores, factories, insti- 
tutions buy quantities on sight. Big profits. 
Exclusive opportunity for right party. Mas- 
terllte Corp.. 110 East 23rd. New York. 

ART Calendars — Leading line, many sub- 
jects. Sell on sight. Every business a pros- 
pect. Samples free. Flemming, 6541 Cot- 
tage Grove, Chicago. 



MARVELOUS New creations, fast sellers, 
big repeaters. White ring remover takes off 
heat and alcohol rings, also scratch remover 
and furniture renewer and a new type polish 
for autos and furniture. Gold mine for dis- 
tributors. Send $1 for salesman's samples. 
$2.50 value. Moonbeam Chemical Company, 
4618 South Broadway, Los Angeles, Calif. 

BIG Money in tire patches. Sell new 
auto tire patch to service stations, garages, 
etc. Tiger-Grip patches guaranteed 10.000 
miles. $75 weekly for salesmen or distrib- 
utors. Protected territory. Write Economy 
Rubber Co.. 771 Burkhardt. Dayton. Ohio. 

SELL Jewelry on Installment! Small In- 
vestment'. Peters Manufacturing Co., Box 
734, Providence. Rhode Island. 

MAN — Handle regular store route. Place 
nationally advertised 5c-10c counter card 
mdse. New aspirin deal — 6 tablets 5c. 85 
other fast sellers. 100% profit. No invest- 
ment. Samples free. World's Products Co., 
Dept. 10810, Spencer. Ind. 

SALESMEN! Earn to $10.00 daily com- 
missions selling five months guaranteed 
shoes for whole family. Build Independent 
business. Free samples. Moench Shoes. 3. 
Boston. Mass. 

SELL Union label stationery — New sen- 
sation! Gold, silver or white t'earoff cards 
with case, $2.95 up. Calendars, labels, sales 
books. Lowest prices. Rig commissions. 
Cut service. Outfit free. Publix, 633 
Plymouth. Chicago. 

SALES Tax law forces merchants keep 
records; men averaging $25.00 daily com- 
mission; exclusive territories open. Mil (green 
Publishing Co., 370 Seventh Ave., New 
York. 

STRANGE Chemical sponge cleans cars 
like magic. Banishes auto-washing drudg- 
ery. Sells on sight. 150% profit. Outfit 
free. Kristee Mfg., Dept. 260. Akron. Ohio. 

BE Independent. Own your business; ex- 
perience unnecessary, selling $10,000 acci- 
dental death, $50 accident; $25 sick weekly 
benefits — $10.00 yearly. Other amounts pro- 
portionate. Guaranteed steady renewal in- 
come. $726,415.63 securities deposited. Uni- 
versal Policy, 716-A Lefcourt' Bldg., Newark, 
New Jersey. 

"HARD To interview" prospects made 
easy. Sales doubled weekly if you use 
"Salesman's Secret or now to Get a Favor- 
able Interview." Amazing discovery. Write. 
Free particulars. Wendell West. Box 145, 
Oakland. California. 

SALESMEN: Sell complete line gummed 
labels, calendars, memo books, and business 
stationery. Special features. Free deals. 
Write quick. Big comm. daily. Attractive 
sales portfolio free. Lionel, Dept. DX, 312 
So. Hamilton. Chicago. 

SCOTTY Handcleaner. Something new and 
very satisfactory. Write for samples and 
proposition. Moneymakor for boys. Scotty 
Handcleaner Company, 6 Humphrey St., 
Greenwood. Mass. 

SOMETHING New in fire extinguishers. 
Bed Comet Automatics. Proved in west' five 
years. Exclusive territory. Low price opens 
pocketbook3. Write Red Comet, 404 Comet 
Building. Littleton, Colorado. 

GOLD Reflecting letters for store win- 
dows. Easily applied. Large sizes, penny 
each, free samples! Atlas Sign Works, 7941 
Halsted. Chicago. 

SELL Process raised letter printing $3.95 
thousand. Free cut service. Worth $R.00. 
Commission $1.00 advanced. Experience un- 
necessary. Outfit free. United, F-6155 
South State. Chicago. 

NEW Federal and state tax laws force, 
under severe penalties, the keeping of proper 
business records. Immense demand for our 
officially approved tax record. Sells at sight. 
Repeat commissions without callbacks. Men 
selling 5 to 25 dally. $3.50 cash profit 
every sale. Commonwealth Publishing Co., 
508 So. Dearborn, Chicago. 

BRAND New grab-bag deal. Going big 
everywhere — big profits — swift sales — fast re- 
peats. No restrictions. All dealers buy. 
Act! K&S, 4373 Ravenswood. Chicago. 

START A business of your own! Become 
a subscription representative for "Popular 
Mechanics." No capital required. Liberal 
commissions. Monthly bonus. Write for de- 
tails. V. D. Angerman. Circulation Mana- 
ger, 200 East Ontario Street. Room 235, 
Chicago. 

NEW Specialty — Sells every business and 
professional man. Four $15 sales dally pay 
$280 weekly. Foyer cleared $4920 in three 
months. Write, F. E. Armstrong, President, 
Dept. PM. Mobile, Ala. 
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SALESMEN— Sell collection systems. 
400% commission. Sayers Systems. 2801-123 
■Sheffield. Chicago. , 

SELL Punchboards direct to dealers from 
world's leading puncbboard factory. Whole- 
sale prices. Enormous profits. Big commis- 
sions. Sales kit free. Harlich Co., 1407 
Jackson. Chicago. 

FBEE Booklet describes 87 plana for mak- 
ing $20-$100 weekly, in home or office, busi- 
ness of your own. Elite Co., 214 Grand St., 
New York. 

OUTDOOR Sports for everyone — Enjoy 
them all year round with aid of book pub- 
lished by Popular Mechanics. Hundreds of 
ideas for new and popular sports for every 
season; complete instruction for making nec- 
essary equipment at small cost. 350 pages 
and 650 Illustrations. $2 postpaid. Popular 
Mechanics Press, Boom C35, 200 E. Ontario 
St.. Chicago. ______ 

MAKE More money taking orders shirts, 
ties, underwear, dresses, hosiery, raincoats, 
jacket's, pants, uniforms. Write quick. 
Nimrod Company, Department 65. 4922-28 
Lincoln Avenue, Chicago. 

HELP WANTED 

SHOW Sensational new silk hosiery line. 
Guaranteed to wear without holes for months 
or replaced free. Quick sellers. Big prof- 
its. Samples supplied. Send size. Wilknit 
Hosiery, Desk L-370. Greenfield, Ohio. 

MANUFACTURER Wants local man— 
Bepresent line starchless collar shirts; also 
ties, underwear, sox. exceptional values; 
maker to wearer; large earnings daily; cash 
bonuses regularly; we start you without in- 
vestment: expensive outfit free. Write Dept. 
PM10, Quaker, Broadway at 31st St., New 
York. 

MEN Everywhere buying sensational new 
starchless collar shirts. Big daily cash 
earnings. Bonuses. Promotion. Also com- 
plete guaranteed haberdashery line. New 
fall selling outfit free. Write today. Dept. 
K10. Public Service Mills, West New York, 
X. J. 

MAN Wanted— Old established manufac- 
turer will finance responsible man with com- 
plete stock guaranteed food products, farm 
and household necessities. Very pleasant 
work. Excellent opportunity for good living 
and extra money to save every week. Pays 
better than most occupations. B. M. Ander- 
son sold over $102.70, A. M. Karel over 
$317.48 and H. E. McMillen over $314.15 
in one week. No slack seasons or layoffs. 
Experience unnecessary. Write today for 
No-Investment offer. McConnon and Com- 
pany. Room 66KT, Winona. Minnesota. 

LEABN Air conditioning — America's next 
big industry. Thousands of opportunities for 
far seeing men. Get your start with complete 
new book by E. W. Bieslieck. $3.50 post- 
paid. Popular Mechanics Press, Boom C35, 
200 E. Ontario St., Chicago. 

GO Into wholesale business without Invest- 
ment. Call on stores with biggest line self- 
selling counter displays: Aspirin, razor 
blades, handkerchiefs, breathlet's, household 
cement, 79 different Items. Up to 125% 
profit for you. Experience unnecessary. 
Write for catalog and plans. Procopax, 
Dept. 36QD, 1956 8. Troy. Chicago. 

GBOW Mushrooms right now — a steady 
income — in cellar, shed or stable. Exclusive 
new process. Bigger, better, quicker crops — 
more money for you! We buy. Book free. 
American Mushroom Industries, Dept. 445, 
Toronto. Ont. 

MECHANICS— Handy small work— take 
false teeth impressions for family and 
friends. Teeth returned In wax to check- 
work guaranteed — $5 up — 20% commission. 
Hecolite — Parfait' — Special on new roofless 
plates $15. Send 15c for outfit. Dr. Wll- 
Hams, 101 Krause Bldg,, Tampa, Fla. 

BIO Money growing mushrooms, cellar, 
idle places. Supplies furnished. We buy. 
Free book. Mushroom Growers, HP-433, N. 
Clark. Chiraco. 

USE $500? Balse canaries for us. Crim- 
mins, 37-41 60th, Woodside. N. Y. 

NEED Cash? Baise new, patented all- 
season mushroom; cellar, shed. Wholesaler 
(ten branches) supplies materials; Instructs, 
buys crops. Details free. United, 3848-A178 
Lincoln Ave., Chicago. 

FBEE Suit and large cash profits for ev- 
ery six $15.95 all wool tailor made to meas- 
ure suits you sell. No limit to number of 
free suits you may earn. Three Star Clothes. 
330 S. Franklin St., Chicago, 111.. Dept. 35. 



MAN And wife — To run local coffee 
agency. Earnings up to $300 in a month. 
I send everything needed. No money risk. 
Ford Sedan given if you qualify. Write 
Albert Mills, 9096 Monmouth. Cincinnati, 
Ohio. 



EDUCATIONAL AND INSTRUCTION 

LEABN Machinist trade, tool, die making. 
Automatic and hand screw machines. Mod- 
ern shop methods. Actual work. Jobs open 
for trained men. Employment help. Illus- 
trated booklet free. Allied Screw Machine 
Company. 601 Lake Street. Chicago. 

LEARN Esperanto, the International lan- 
guage, by mall in ten lessons. Roy Schreiber, 
Kewaskum. Wisconsin. 

LEARN Latest developments in arithme- 
tic. Frederick A. Smith, 2110 Smalley 
Court, Chicago. 



RAILWAY' Postal clerks. Men 18-35. 
$1900 first year regular. Prepare immedi- 
ately for next examinations. Full particulars 
—free. Franklin Institute, Dept. B3, 
Rochester, N. Y. 



INVESTIGATE The collection business. 
Highly profitable; quickly learned. Cole As- 
sociates, Syracuse, N. Y. 



SECRET Service. Valuable information 
free. International Secret Service Institute, 
PM-105, Hoboken, N. J. 



SOUTHERN Hotel positions. Instruction. 
Lee Institute, 176 Mystic, Somerville, 
Massachusetts. 



SHORTHAND In 30 days. Wonderful 
Boyd system. Free lesson and catalog. Chi- 
cago Home Study Schools, 801 Beaper Block, 
Chicago. 



STUDY Law at home. High grade in- 
struction. Est. 1892. Catalog free. Chicago 
School of Law. Beaper Block. Chicago. 



WINDOW Trimming, crepe paper, etc.. 
practical method. Learn and earn in 4 weeks. 
Division 19. Advance Displays, 1553 Madi- 
son, Chicago. 

BECOME A landscape architect. Easy to 
learn by mall. Wonderful opportunity for 
money-making. Earn while you learn. Write 
for free opportunity booklet and details. 
American Landscape School. 805 Plymouth 
Bldg. , Des Moines, Iowa. 



MAKE Big money corresponding for 
newspapers. Sure-fire winner. Write, en- 
closing stamp. Cutler Publishers, Reading, 
Pennsylvania. 



CHIBOPODY Taught by correspondence. 
Evans School of Chiropody, Montgomery, 
Alabama. 

HOME Study courses leading to degrees: 
Arts and sciences, philosophy, education, law, 
letters, theology, psychology, engineering, 
chemistry, business and commerce. Many 
others. McKinley-Roosevelt University, Chi- 
cago. 



GET U. S. government job — start $105- 
$175 month. Men-women, age 18-53. Are 
you eligible for eligibility test? Get our 
free questionnaire — find out. No obligation 
whatever. Instruction Bureau, 101, St. Louis, 
Missouri. 

U. S. GOVERNMENT Positions. $1700- 
$1900 and up a year. Let our expert (former 
government examiner) prepare you for a po- 
sition in the railway mail service, rural car- 
rier, post office, customs and other branches. 
Write today for free booklet. Dept. 8, Pat- 
terson School, Rochester, N. Y. 

STAMMERING SCHOOL 

MASTER Perfect speech! Live healthy, 
normal, happy lifel Free book tells you 
how. Write Lewis Institute, 12050 Wood- 
ward, Detroit, Mich. 

CARTOONING— COMMERCIAL ART 

HUNDREDS Making money sketching, 
duplicating. Experience unnecessary. De- 
tails free. Paisley, 421-C Kinloch Bldg., 
St. Louis, Mo. 

CHALK Talks. Laugh producing pro- 
gram, $1.00. Catalog free. Balda. The Car- 
toonist, Oshkosh, Wisconsin. 



CABTOONING Course:— 30 lessons, 500 il- 
lustrations with drawing pens and pencils. 
$1.00 complete. Scovell Studios, Box 610-P, 
Hollywood, Calif. 

AMATEUR Cartoonists can earn $35.00 
weekly, spare time, duplicating cartoon ad- 
vertisements. 3-M Syndicate, Argyle, Wis. 



ADVERTISING AGENCIES 

50% DISCOUNT— Complete advertising 
campaigns planned. Jones, 2299-B Coleraln, 
Cincinnati. 

INCH Display advertisement 30 maga- 
zines, year $24. Wood's Popular Services, 
Atlantic City. N. J. 



LEARN Advertising quickly at 
New easy practical plan. No text books. In- 
teresting booklet free. Page-Davis School of 
Advertising, 3601 Michigan, Dept. 343-B, 

Chicago. 

FREE — New Advertisers Bate Guide, 44 
pages. Includes everything. Lowest rates. 
E. H. Brown Advertising Agency, 140 S. 

Dearborn. Chicago. . 

ADVERTISE Profitably: $15 reaches 
6,000,000 Sunday newspaper readers with 24 
word ad. Newspaper, magazine rate-guide, 
free. Chicago Union Agency, 20 West Jack- 
son. Chicago. 

ADVERTISING Placed anywhere. Help- 
ful, free service. Rate guide book free. 
Baker Advertising Agency, 189 W. Madison, 
Chicago. 

FOR ADVERTISERS 

35 WORDS Displayed $5.00. Reach 
210,000. Gcodall Adv. Co.. Box 1592, Son 
Francisc o. 

SALES Letters, folders, circulars, adver- 
tisements and complete mall campaigns 
planned and written to produce "plus" prof- 
its for you. Write for folder or send details 
now. Raymond W. Walter, Box 626, Ridge- 
wood, N. J. 

ADVERTISE: 24 Words in 250 newspapers 
$10. Lists free. Advertising Service Bu- 
reau, 4650 Drexel, Chicago. 

BUSINESS SERVICE 

NEW York mail address. For business or 
personal purposes. $2.00 monthly. 3 choice 
locations: (42nd St. -Times Square,) (5th 
Ave. Madison Square.) (Park Row-Broad- 
way.) New Y'ork Mail Service. 15 Park 
Row. New York City. 

ANY Information desired 25c coin up. 
Fred Klotz, Reading. Pa. 

ONLY $1.00 Monthly. Increase your bus- 
iness and prestige by making the Co-opera- 
tive Inventors Building, 126 Lexington 
Avenue, New York, your permanent business 
office. No room number required on your 
stationery. Established 25 years. 

ALL International legal matters. Lie. 
Victores Prieto, Mexican Attorney at Law, 
P. O. Box 122 M. Juarez. Mexico. 

BRAND New technique in collecting bills. 
No "system" but modern cash- impeller. 
Adaptable to any business. Folder free. 
National Business Systems, 8 S. College. 
Akron, Ohio. 

DELAWARE Charters; fees small; free 
forms. Chas. G. Guyer, 901 Market St., 
Wilmington, Del. 

RUBBER STAMPS AND OFFICE 
SUPPLIES 

SIGNATURE Stamp $1.50. New type 
stamp. Self- inking. No separate pad. 
Adaptable for other uses. Write Evready 
Duplistamp, 132 West 46th Street. New 
York City. 

CUSHION Mounted, one— two lines. 25c. 
Three 35c. Stamp Works, 814 Bradley, 
Peoria. 111. 

NAME, Address, 2 lines 25c; 3 lines 
35c. Stamp Works, Auburn, Nebr. 

TYPEWRITERS. DUPLICATORS. 
OFFICE DEVICES 

STENCIL Duplicators. Show card print- 
ing machines. $12.50 up. Write Gensco, 
Box 3643. Washington. D. C. 

UNDEBWOOD Typewriter, rebuilt, half 
price. General Sales, 3945 W. Polk, Chi- 
cago 

TYPEWRITER $12. Multigraph. mimeo- 
graph, and other office machines. Write 816 
Pruitt Bldg., 170 North LaSalle. Chicago. 

INCREASE Business. "Excellograph" 
rotary stencil., clay and film duplicators $3.85 
to $37.50. Prints anything. Typewritten, 
penned, drawn, traced. Colors. Folder free. 
Pittsburgh Typewriter Supply, Suite 518. 
Pittsburgh. Pa. 

NEW $4.75 Automatic adding machine. 
Fully guaranteed. Bassett, 1458J Hollywood 
Avenue, Chicago. 
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PRINTING, MULTIGRAPHING, MIMEO- 
GRAPHING^GUMMEDLABEL^^^ 

$1.00 FOR 1000 Cards, 230 letterheads or 
250 envelopes. Springer Prlntery, Miami, 



COMPLETE Printing service for you. 
Send today for latest price list and '•Printed 
Word." Fay Company, 85 Columbia St., 
Newark. X. J. 

500 PARCELPOST Labels $1.00— 2%x4Vi 
gummed. Dollar Printers. Ottawa, Illinois. 

PERSONAL, Stationery $1. 200 sheets, 
100 envelopes. Printed blue. Postpaid. 
Write name and address plainly, enclosing 
$1. Progressive Prlntery, Walkersvllle, 
Maryland. 

LETTERHEADS By ' national prize win- 
ners'—New, modern, attractive stationery 
means more business for you. Small addi- 
tional cost gets you the best. Write for de- 
signs and price list before you buy. Turker 
Printing Company. New Philadelphia. Ohio. 

COMPLETE Printing service. Expert 
workmanship. Thousand quality white, No. 
10 envelopes, $2.95 prepaid. Regal Printing 
Co.. Plattshurg. Mo. 

MIMEOGRAPHING— $2.99 - 1000. illus- 
trations. Universal, 4717 So. Compton, 
St. Louis. Mo. 

500 LETTERHEADS, Etc.. $1.75. Cards 
$1.00. Bradshaw, 3214-P Huron, Chicago. 

2j0 LETTERHEADS $1.00. Envelopes, 
statements likewise. Dollar Printers, Ot- 
tawa. Illinois. 

QUALITY Printing— Copy submitted re- 
turned with lowest estimates. Community 
Press, Kewanee, Illinois. 

QUALITY Printing. Lowest prices! 
Ro-Sa-Co. 172 West Ave., Stamford. Conn. 

BETTER Labels for less. Samples. La- 
belers, fitilSH Qulmby, Cleveland. Ohio. 

5000 ELEGANT Envelope slips, $3.90 pre- 
paid. Circulars, stationery, cards, folders, 
labels, low prices. Samples. Goodprint 
Harrisonburg, Ya. 

"NU-STYLE," 200 Sheets, 100 envelopes, 
$1.00. Audreyprcss. 1014 Coll e ge. New York . 

REASONABLY Priced— Catalogs, pam- 
phlets, broadsides, circulars, factory, office 
stationery. Submit sample or dummy for 
quotations. Theo. Rozek & Co., 2511 May- 
pole Ave., Chicago. 

ATTENTION, Printing buyers! Dollar 
Printers offer choice "business necessity" 
items— 1.000 cards $1.00; 500 parcelpost la- 
bels $1.00; 250 letterheads, statements or 
envelopes $1.00. Dollar Printers' depend- 
able quality, workmanship, service. Estab- 
lished 1897. Rush orders to Dollar Print- 
ers, 1126-32 LaSalle, Ottawa. Illinois. 

CHOICE— 250 Letterheads. 250 state- 
ments. 250 billheads. 250 envelopes. Good 
quality, $1.00. You'll want more. Lewis 
Press, Malvern. Ohio. 

MODERNISTIC Quality printing. Reas- 
onable. Samples. Messenger Press. Ball- 
ston Spa. N. Y. 



100 WHITE Envelopes, 3 lines, 50c. 
Wilson, 24 Louisa, Blnghamton, N. Y. 

1000 LETTERHEADS Or envelopes $2.50. 
Samples. ■ Kressman. Washington. N. J. 

BETTER Grade printing, reasonable priced. 
Free samples. Economic Press. Leonia. N. J. 



500 LETTERHEADS Or envelopes, $1.50. 
Blecher. 60 Elm, Milton. Penna. 



1.000 CARDS $1.00— Cardcrafters deluxe 
quality. Dollar Printers. Ottawa. Illinois. 

GUMMED Labels: 1,000 printed. 1x1%, 
20 words or less, 50c. JBS Company, Box 
93, Holyoke, Mass 



SAVE Money on printed circulars, folders, 
booklets, etc. Samples free! Fantus, 523 
South Dearborn. Chicago. 



BOOK, Magazine, pamphlet and catalog 
printing done quickly at low prices. Our 
$50,000 plant is always ready for service. 
The Meador Press, 470 Atlantic Ave., Bos- 
ton. Mass. 



2000 BUSINESS Cards neatly printed 
1.50. Atlas Distributing Co., 1814 Bed- 



$1.5 
ford 



Ave.. Pittsburgh. Pa. 



, 1000 BUSINESS CARDS, card case, $1.50. 
Miller, Printer. Ambler. Pa. 



PRINTING OUTFITS AND SUPPLIES 



PRINT Your own cards, stationery, circu- 
lars, advertising, etc. Save money. Easy 
rules furnished. Print for others, big profits. 
Junior press, $5.90; job presses, $11, power 
$149. Write for details. Kelsey Co., Y-ll, 
Meriden. Conn. 

BARGAINS. Presses, type. List 3c. Ex- 
change Dll 22 Orient, Meriden, Conn. 



MAKE Cuts, zinc etchings, halftones, 
also molded rubber stamps and cuts. Cheap 
easy process. Andercamco, 12612 Greenwood 
Ave.. Blue Island. III. 

BARGAINS — Used presses, type. Send 
stamp. 159 Harvard, Cambridge. Mass. 

NEW Type 29c font. Catalogue dime. 
National Type Company, Jackson. Mich. 

HAND Press, type and complete printers' 
supplies. Advise equipment you need and 
we quote prices; or send stamp for catalog. 
P. Peiffer, 54-A; 6 Columbia St., Newark. 
N. J. 

PRINT Your own circulars, envelopes, 
with home made press costing less than $1.00. 
Illustrated instructions 10c. Carl Edquist. 
Odessa, Minn. 

FOUR Sizes of six point or twelve point 
Gothic complete $1.50. Fifteen cents brings 
wholesale printers price list to you, $1.00 
tweezer included free. Jay Allen, 18 S. 
Central Avenue, Chicago, Il l inois. 

PRINTING Presses, supplies. 3c for com- 
plete lists. Landis, Richland. Pa. 

PRINTING Outfits— Presses, type supplies, 
type novelties. Send stamp for catalog. 
Model Press, York, Penna. 

PATENT ATTORNEYS 

INVENTORS: Send immediately for your 
copies of our new free books. "Patent Pro- 
tection" and "Suggestions on Selling an In- 
vention." Sixty-eight pages of interesting 
facts. They tell how patent laws protect you; 
kind of sketch or model needed; simple steps 
to take without cost; how successful inventors 
have secured financial assistance; show inter- 
esting inventions; Illustrate important me- 
chanical movements. With books we also 
send free Evidence of Invention form to help 
establish date of disclosure. Prompt service, 
reasonable fees, special deferred payment 
plan. Strictest secrecy. Thirty-six years' 
experience. Highest references. Write U3 
today. The facts In our books are worth 
money to the man with a good invention. 
Turn immediately to page 27 A, or Address: 
Victor J. Evans & Co., Registered Patent 
Attorneys, 400-L Victor Building, Washing- 
ton, D. C. 

A BETTER Deal for lmentors; valuable 
manufacturing and sales suggestions com- 
bined with skillful patent protection. My 
fee to secure patent $50.00. Trade-marks 
registered $35.00. Copyright $6.00. 22 
years patent, engineering experience. J. J. 
O'Brien. 108 West 42nd. New York. 

PATENTS— Before too heavy an outlay of 
time or money is made on an Invention, a 
search of the Patent Office records should 
be made to determine as nearly as possible 
whether or not the same idea has been pat- 
ented before. The cost of this search is 
small, while the value of the facts it un- 
covers is often considerable. We offer in- 
ventors and manufacturers a thorough, 
prompt, confidential search service — plus ex- 
perienced counsel and assistance in every 
phase of Patent and Trade-Mark practice. 
Write for my free book containing valuable 
information relating to patent procedure. 
Clarence A. O'Brien, Registered Patent At- 
torney, 584 Adams Building. Washington, 

D. C. 

PATENT Office searching. Experienced; 
graduate engineer. Low rates. A. A. Varela, 
3440 - 34th Place, Washington. D. C. 

PATENTS. Protect your idea by securing 
free "Proof of Invention" folder. Write 

E. E. Vrooman, 871 Woodward Building, 
Washington, D. C. 

PATENT Lawyer: Charles F. Haden, 
4309 Kansas Avenue. Washington. D. C. 

PRACTICAL Inventions now saleable be- 
fore patenting. What have you? Write 
Chartered Institute of American Inventors, 
Dept. 4B. Washington. D. C. 

"INVENTOR'S Guide." 100 mechanical 
movements, free; advises on patenting, sell- 
ing inventions. Frank Ledermann, Tribune 
Bldg., New York. 

PATENTS. Booklet free. Highest refer- 
ences. Best results. Promptness assured. 
Watson E. Coleman. Patent Lawyer, 724 
Ninth St.. Washington. D. C. 

PATENTS Procured: trade marks regis- 
tered — preliminary advice furnished without 
charge. Booklet and form for disclosing 
idea free. Irving I.. McCathran. 700A In- 
ternational Bldg., Washington. D. C. 

L. F. RANDOLPH, 302-B Victor Build- 
ing, Washington, D. C. Low cost. Book 
and information free. 



PATENTS. Instructions "How to Estab- 
lish Your Rights" and form. "Evidence of 
Conception"— sent free! Lancaster, Allwlne 
& Rommel, 411 Bowen Building, Wasbing- 
ton. P. C. 

INVENTORS— Send for free booklet "Pat- 
ent-Sense." Information based on 64 years 
experience. Lacey & Lacey, Dept. 5A, 635 
F St.. Washington. D. C. 

ECONOMY For Inventors. Write for book- 
let. Tbos. H. Johnston. 633 F St., N. W., 
Washington. D. C. 

FOR INVENTORS 

PATENTS — Before too heavy an outlay of 
time or money is made on an invention, a 
search of the Patent Office records should 
be made to determine as nearly as possible 
whether or not the same idea has been pat- 
ented before. The cost of this search is 
small, while the value of the facts It un- 
covers is often considerable. We offer in- 
ventors and manufacturers a thorough, 
prompt, confidential search service — plus ex- 
perienced counsel and assistance in every 
phase of Patent and Trade-Mark practice. 
Write for my free book containing valuable 
information relating to patent procedure. 
Clarence A. O'Brien, Registered Patent At- 
torney, 583 Adams Building, Washington, 
D. C. 

INVENTION & Finance periodical. Send 
for free copy. 5-G Beekman Street, New 
York. 

UNPATENTED Ideas can be sold. We 
tell you how and help you make the sale. 
Particulars, with list of manufacturers and 
wanted inventions sent free on request. 
Write W. T. Greene, 944 Barrister Build- 
lng. Washington. D. C . 

LARGE List, inventions, buyers and 
wanted inventions. 25c coin. Alhers Research 
Laboratory, 3880A Humphrey St.. St. Louis, 
Mo. 

TO Inventors: We are in the market to 
purchase a good patent, preferably In the 
automobile accessory line. Will purchase 
outright or on royalty basis. Purchasing 
Agent, 241 Front St., New York. N. Y. 

HAVE You a sound, practical Invention 
for sale, patented or unpatented? If so, 
write Chartered Institute of American In- 
ventors, Dept. 1A, Washington. D. C. 

SELL Your patent' through a small classi- 
fied ad in Popular Mechanics. Many inventors 
have found buyers in this way. Ask me for 
proof— I'll gladly send It to you. F. VV. 
Johnson. Manager, Classified Advertising, 
200 E. Ontario St., Chicago. 

INVENTOR'S Universal Educator: con- 
tains 900 mechanical movements: 50 per- 
petual motions; instruction on procuring and 
selling patents and selecting an attorney, 
etc. Suggests new Ideas. Price $1,00 post- 
paid in U.S.A. Address Albert E. Dietrich, 
511-B Colorado Bldg.. Washington, D. C. 

I SELL Patents. Established in 1900. 
Charles A. Scott, 773PM Garson Ave, 
Rochester. N. Y. 

INVENTORS: "Making Inventions Pay," 
our 32-page illustrated book, mailed upon 
receipt of 3c postage. Crescent Tool Com- 
pany, Dept. Z, Cincinnati, Ohio. 

PATENTS. Low cost. Book and informa- 
tion free. L. F. Randolph. 302-C Victor 
Building, Washington. D. C. 

INVENTORS: Send immediately for your 
copies of our new free books. "Patent Pro- 
tection" and "Suggestions on Selling an In- 
vention." Sixty-eight pages of interesting 
farts. They tell how patent laws protect you; 
kind of sketch or model needed; simple steps 
to take without cost: how successful inventors 
have secured financial assistance; show Inter- 
esting inventions; illustrate important me- 
chanical movements. With books we also 
send free Evidence of Invention form to help 
establish date of disclosure. Prompt service, 
reasonable fees, special deferred payment 
plan. Strictest secrecy. Thirty-six years' 
experience. Highest references. Write us 
today. The facts in our books are worth 
money to the man with a good invention. 
Turn Immediately to page 27A, or Address: 
Victor J. Evans & Co., Registered Patent 
Attorneys, 401-L Victor Building. Washing- 
ton. D. C. 

INVENTIONS WANTED 

WANTED — Ideas or products 'with nation- 
al sales possibilities. Have big factory and 
national selling organization. Prefer items 
retailing under $5.00. Will buy outright or 
pay royalties. Henry Flarsheim. Perfect 
Manufacturing Co., Cincinnati. Ohio. 
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S.MALI* Inventions wanted by manufac- 
turers. I'll help you sell your Invention. 
Stanley Hull. 7829 Euclid Avenue, Cleve- 
land. Ohio. 

INVENTIONS Wanted— Patented, unpat- 
ented. If you have an Idea for sale, write 
Hartley's. Inc., Box 928-E. Bangor, .Maine. 

PATENT8 FOR SALE 

ATTENTION Mfgrs. For sale or royalty 
basis, have adjustable bracket. Meritorious 
improved article, has many advantages and 
wide field. Paul Llsicke. Mansfield Depot, 
Conn. 

UNPATENTED Autodvnamlc air compres- 
sor model for sale. William LeClalre. Har- 
lowton, Montana. % Winnecook Ranch. 

PAT. Pending. Wonder lever hack saw. 
Real money maker. Outright, royalty. F. 
Lorusso. 4909 Easton. St. Louis . Mo. 

MANUFACTURERS Looking for new in- 
ventions should write W. T. Greene, 939 
Barrister Bldg., Washington, D. C. 

MANUFACTURING 

MODELS, Dies, stamping at lower costs. 
Work guaranteed. Free estimates. Presto 
Manufacturing, 4044 Twentieth Avenue 

South. Minneapolis, Minn. 

MANUFACTURERS Salesman. Patents 
Introduced to the jobbers of New York. 
Edw. E. Brown. 2029 Colonial Ave., Bronx, 

N. Y. 

PAPIER Mache art'icles wanted for man- 
ufacture. Send drawing or description for 
free estimate. Will also purchase ideas of 
merit or manufacture on royalty basis. 
Nu-Art, Inc., 5007 Hollywood Boulevard, 

Hollywood. California. 

MANUFACTURING Dies and models made 
at low co3t. J. J. O'Brien, Patent-Develop- 
ment Engineer. 106 West 42nd. New York. 

MANUFACTURING, Models, dies, stamp- 
ings, brasswork? Casting moulds. Stamp 
fur catalog. Baums Metal Specialties, Kan- 
sas City. Mo, 



■1* City. M( 
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HONS Manufactured in any quan- 
tity at low cost. Stampings, dies, models, 
etc. Estimates and free catalog. Crescent 
Tool Co., Dept. X, Cincinnati, Ohio. 

MODELS AND MODEL SUPPLIES 

BUILD Model Taylor "Cub" — America's 
safe airplane. 10c for 3-view scaled blue- 
print (10x15). Build a model "Cub" that 
files. Send 10c for actual photograph of 
"Cub" in flight (8x10). Both for 15c 
stamps accepted. Taylor Aircraft Co., Brad- 
ford. Pennsylvania. 

MODKL Makers — Rrass. copper, fibre, steel 
and aluminum in all shapes. Also castings, 
gears, screws, fittings. Catalog 10c. Expert- 

gon 3 « ?o°r DePt " F ' B ° X 10 ' 

MODEL Engines, castings and accessories 
catalogue 25c. Howardco, 2417 N. Ashland 
Ave.. Chicago. 111. 

MODEL Makers! Device you make your- 
self. Cast in metal small parts for ail kinds 
of models. Instructive, bonailde offer. 20c 
(coins) brings plans, information. Sta. 
"C." P. O. Box 50. Brooklyn, N. Y. 

YACHT Fittings for Marblehead (50-800) 
and Class-A model yachts. Illustrated list 
free. A. J. Fisher, 1002-1 Etowah Ave., 
Royal Oak. Mich. 

MOD ELM AKERS— Magazines edited just 
for you: The Modelmaker and The Model 
Railroader. Either. $1.50 per year. Both, 
$2.50 per year. Sample of either, 15 cents; 
both. 25 cents. Modelmaker Corp, Wauwa- 
tosa. Wis. 

BRASS Gears and model supplies. Send 
for catalog. The Pierce Model Works, Tin- 
lev Park. 111. 

MODELS — Your ideas developed into prac- 
tical working models. .10 years' successful 
experience; thousands of satisfied customers. 
Confidential service guaranteed. Bank refer- 
ences. Send 3c postage for 32-page book — 
"Making Inventions Pay." Crescent Tool 
Company. Dept. Y. Cincinnati. Ohio. 

MODEL Steam locomotive %" scale. Eas- 
ily made. Particulars, casting list, photo, 
25c. Little Engines. Box 15, Wilmington, 
California. 

SHIP Models— Build 18" Flying Cloud, 
Constitution ,or Galleon. All materials in- 
cluding full : sized plans only $1.50 from 
Hancock, 323 Douglass Ave., Portsmouth, 
Virginia. 

EVRAY'S Engine catalog (No. 34) or sup- 
ply catalog (No. 35) postpaid 20c. Evray- 
mesco, 28 N. Clinton, Chicago. 



PLANS, BLUEPRINTS, INSTRUCTIONS 

ACCURATE Reproductions of plans, 
drawings, etc. New process slashes costs. 
No cuts required. Better, cheaper than blue- 
prints. Send requirements for free estimate 
and samples. Kistler's. 215 West Eleventh, 
Los Angeles, Calif. 

HOME CRAFTSMEN 

COLORS — Fast drying. New crafts work 
finish. Send 3 cent stamp for color card 
list. Pyramid Supply Co., 139 Boulevard. 
Long Island City. N. Y. 

FR ET WORK I NQ Patterns— 20 Instructive 
sample* 20c. James Field, Colorado Springs, 
Colorado. 

SEND 5c Catalogue, samples. Leathereraft 
Supply Co., Station "B.". Long Beach. Calif. 

MAKE Your own workshop; motor, lathe, 
drlllpress. saw. planer, shaper. Complete 
specifications — $1.00. Stark Engineering Co., 
PSS, Box 144, Erie Pa. 

SIX Full sized lawn ornament prints. 25c 
coin. "Wes," Ward St., Saginaw. Mich. 

AROMATIC Cedar lumber, sufficient' for 
cedar chest forty inches long, for $3.49. de- 
livered east of Rockies. Sportswood, Iron- 
ton. Mo. 

DIAMONDS. WATCHES. IEWELRY 

JOIN Amateur Watchmaker's Club, 748 
Fullerton. Chicago. III. Particulars 5c. 

SEND Us your watch for thorough over- 
hauling. Guaranteed job — only $2.50 Includ- 
ing return postage. Grossman's 4666 State 
St., Chicago. 

FOR THE HOME 

CLOCKS: Build your own grandfather's, 
banjo, shelf. Thousands built successfully. 
Some with beautiful chimes. Directions ten 
cents. Particulars free. Clock Company, 
Nlcetown, Philadelphia. 

HEATING AND VENTILATING 

KITCHEN Range oil burners, quiet, safe, 
practical, thousands used. Bennett Company, 
Islip. N. Y. 

BURN Cheap fuel. Pendleton's oil gener- 
ators. A. Pendleton. 902 Hadley, Whittier, 
Calif. 

TOBACCO 

POSTPAID— 2 Years old high grade red- 
leaf chewing, 10 pounds $1.75, smoking $1.40. 
Guaranteed. Curtis Rogers, Dresden, Tenn. 

FOR MEN 

TEN Doubledge blades, sharpener, brush, 
soap, styptic. 69c value prepaid 35c. Varl- 
cty Stores. Decherd. Tenn. 

GENUINE Panama hats — Order direct from 
manufacturer in South America and save 
enormous difference. Write immediately. 
Carlos Palacio. Pasto (Narino) Colombia, 
S. A. 

RAZOR BLADE SHARPENING 

YOUR Razor blades sharpened like new. 

lc each. Fetter Wetterqulst. Rockford. III. 

FREE, Attractive vestpockct razor with 
100 highest quality blue surgical steel dou- 
bledge blades $1.00 prepaid. Weiss, Box 
153, Chicago. 

TATTOOING 

ENORMOUS Profits tattooing; get our 

free illustrated folder! Chicago Tattoo Sup- 

ply House, 651A South State. Chicago. 

TATTOOING Outfits, supplies. 1935 Illus- 
trated list. "Waters." 965 Put-tnam. De- 
troit. 

OLD GOLD WANTED 

CASH For gold, teeth, jewelry, watches. 
High prices paid day shipment received. 
Satisfaction absolutely guaranteed or arti- 
cles cheerfully returned. Information free. 
Chicago Gqld Smelting & Refining Co., 357 
Chamnlaln Bldg. , Chicago. 

MAIL I's your discarded jewelry, gold 
crowns and bridges, watches, diamonds, sil- 
ver and platinum. New high prices paid, re- 
mittance mailed immediately. Goods returned 
if our offer Is refused. United Smelting 
Works. (The Old Reliable,) Backed by 50 
years of experience. 39 So. State St., Dept. 
71, Chicago. 



FOR SALE-MISCELLANEOUS 

DURABLE Rubber grips hold shirt down. 
Hold trousers up. Promote comfort — health 
— appearance! Money-back ten day trial. 
$1.00 postpaid. Agents wanted. Shtr-Tro- 
Grlp. tiOO-C Roosevelt Building. Los Angeles. 

SALE— Used 32 v. farm lighting plants. 
Radio Shop. Box 72-K. Luxemburg. Wis. 

WANTED— MISCELLANEOUS 

WANTED— Novelties, specialties. Para- 
mount Agencies, 77 Victoria. Toronto, Can- 
ada. 

CASH For used microscopes, binoculars, 
cameras, slide rules, drawing sets, survey- 
ing, scientific instruments, marine equip- 
ment. Highest prices paid day shipment re- 
ceived. Satisfaction guaranteed or shipment 
cheerfully returned. Elman's. 2302 Van- 
Buren. Chicago. We repair microscopes, 
transits. 

PERSONAL 

POWER — Health — Confidence, attractive 
personality, win friends, banish fear, ner- 
vousness, inferiority, bashfulness. Learn se- 
crets of health and happiness. "The Secret 
Place," 54 pages. Amazing book. Only 25c. 
3c stamp. Dr. J. J. Smith. Box 71-M, 
Stoneham. Mass. 

GRAGO, Hair color restorer, 100 applica- 
tions for $1.00. J. S. Kaufman, Ph. G.. 519 
Main St.. Houston. Texas. 

EXPERT Assistance religious, philosoph- 
ical problems. Write fully. Inclose $1.00. 
Leroyn Glfford, Newark, Delaware. 

MISCELLANEOUS 

CASH Income daily slivering mirrors at 
home. Plating autoparts, tableware, etc. 
Combination outfit. Write Sprinkle, EJater. 
288. Marlon. Indiana. 

CUT**— Make them yourself. Simple, in- 
expensive etching process. Information free. 
Hughes Products. 68 Miami. Terrace Park. 
Ohio. 

ARTISTS — Many money making stunts 
10c. Stialey. 13V* Main. Springfield. Ohio. 

SMALLEST Ivory elephant* $1, ivory 
paintings $5, coins Cabul silver (3) $1. 
stamps Cabul 50 $2. Ponchaji. Wimuridge, 
Bombay 7. India. . 

18c FLASHLIGHT. Without battery. 
dime. E l ectric Game Co.. Holyoke. Mass. 

AMERICAN History rhymed 25c. Logan, 
253 E. Market. York. Pa. 

WHOLESALE Supply sources, half mil- 
lion items. 10c. International Agency, Cin- 
clnnatl. 

CUTS Anybody can make. Zinc etching 
process. Specimens, particulars, testimoni- 
als, for stamp. J. C. Day, Windfall. Ind. 

PROTECT Your keys! Your name, ad- 
dress stamped on metal identification tag, 
25c. Key ring included. Agents wanted. 
Irvin Buschkowsky, 508-R Oak, Chaska, 
Minnesota. 

FREE Plans. Build your own treasure 
finder. ( 'loughart. Grayling. Michigan. 

MUCILAGE- PENCIL. Newest, most eco- 
nomical adhesive for home, office and school. 
Pencil in handy sanitary container. One 
dime. E. G. Glldden, 80 Elder. Schenec- 
tady. N. Y. 

TREASURE Seekers— Make your own gold 
finders. Wyss, 104_ Frances, St. Joseph, 
Missouri. 

SWAPPER'S Friend. R4. Saline. Mich- 
igan. Interests swappers, collectors, sports- 
men. 50c year, sample 10c. 

ELECTRIC Or gasoline portable lamp 
kills Insects automatically, indoor or out- 
side. $1.75 up. Literature free. Sauer 
Bros., East Oakland. California. 

BRONZE Tablets, desk plates, wall plates, 
memorials, grave markers. Bronze, brass 
and aluminum casting. Wandkey Pattern & 
Foundry Co.. Anderson. Ind. 

GARDENING. Flower growing, lawn mak- 
ing. landscaping, house repairing, etc. Send 
for free list of books on. Popular Mechanics 
Press, Room C35, 200 E. Ontario St., Chi- 
cago; 

CAN You use tools? Build your own per- 
fected treasure finder. High efficiency as- 
sured. This one really works. Full details 
free. Famous booklet "Successful Prospect- 
ing." mailed for only thirty cents. Write. 
The Goldak Co.. Western Pacific Bldg., Loa 
Angeles. Calif. 

HOW To reproduce photos, drawings, etc., 
without a camera. Cheap, easy method. Un- 
limited opportunities. Complete for 50c. 
P. J. Bender, 492 Manitoba Ave.. Winni- 
peg, Canada. 
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^Electricity/' 

The Largest Employer 




) PM I. 

' tion, and communication. 



electric power for all 
lighting, transport*- 




Li«hf Whether at homo, at work, or at 
■b" 1 play — on (traot or highway — Ufa 1* 
made easier, pleasanter, and safer by Electric light. 




| Transportation ^d%$£ 

J trains-land for city use, the Electric elevated. 
, subway, and street cart. 




Communication J^r'SSL. 

telegraph, teletype — all these swift messengers 
would be lost to us without Electricity. 



Think of the huge army of Electrical workers regularly employed 
in various industries — from those just starting at a modest salary, 
to highly-paid Engineers and Superintendents. Electricity offers 
wonderful employment opportunities — even when other lines are 
slowed up — because Electrical workers provide necessities and 
conveniences which the public demands night and day, at the 
throw of a switch. 

And the present huge army of workers is constantly being in- 
creased by the discovery of new uses for Electricity — as well as by the 
growing adoption of Electric power by other Industries. Directly or indirectly. 
Electricity is easily the largest employer. 

Shut Off the Current for a Day 
-and What Would Happen? 

Because Electricity has come into such general use, we are apt to 
forget how directly and vitally it affects our lives. Electricity furnishes our 
manufacturers with power and light — provides much of our population 
with light and transportation — makes possible communication far be- 
yond the range of the human voice — helps drive millions of pleasure and com- 
mercial cars — brings us unlimited enjoyment and education over the radio — 
and puts a score of comforts and conveniences into our homes. It Is absolutely 
essential to our present mode of living. 

The Future of Electricity 

You will be interested in the 24-page illustrated booklet "The Future 
of Electricity as Westinghouse Sees It." Sent free on request to show you 
the opportunities in Electricity. You don'thavetoknowallabout Electricity 
before you can get a Job. It's not difficult to acquire the knack of wiring — to master 
the principles of the motor — to learn how to service Electrical equipment; and 
each step forward in knowledge, boosts you a step up in responsibility and pay. 

Through spare-time home study you can prepare yourself, in a short time, for 
a good Electrical job. Write today lor booklet and full InformaUon. No obligation. 



Dept. E-745 



American School 

Drexel Avenue at 58th Street 



Chicago, III. 



Mysterious Power of Pelmanism 

I.et us send you a free copy of "Scientific Mind Training." An in- 
structive book which explains an amazing system of mind training 
already used by more than 750.000 people. It will show you how 
and why Pelmanism is the only system of teaching for developing all 
the mental powers at the same time. Endorsed by such distinguished 
men as Frank P. Walsh Sir Harry Lauder, Jerome K. Jerome. Prince 
Charles of Sweden and hundreds of others. Write TODAY to 

THE PELMAN INSTITUTE OF AMERICA 

271 NORTH AVE. DEPT. 610 NEW ROCHELLE, N. Y. 



^CARTOONING 




MADE 
EASY 



NEW. ORIGINAL. COMPLETE COURSE. 

especially prepared by one of today's ri-vrest 
newspaper and magazine. Cartoonists. Full of 
punnh and interest. SO fai'inating lessons; 
kntutreds of stet*-by-step Cartoons. EX- 
TREMELY EASY. Learn quickly ri-iht from 
the start, either for fun una spare monry or 
lo become a profennional Curtnonint! Money 
Back Guarantee, Or, send for Free details. Don't dtlay. 

AMERICAN SCHOOL OF CARTOONING 
Q«pt. T1Q5 614 W«mt Aut)fn Ay. OMm »o. III. 



Complete 
COURSE 

7075 



^I^I^Ck^ ■■■■ 




or xC v 



TRAVEL FOR "UNCLE SA 

$1900 first year on regular. Raise to $2450 



f f 




MAIL COUPON BEFORE YOU LOSE IT 



Short Hours — Paid Vacations — Common education 
sufficient — Many other government positions 
Get ready immediately — Delay is dangerous 



FRANKLIN INSTITUTE. Dept. BI85 
Rochester, N. Y. 

Sirs: Hush to me without charge — copy of 32-Dtfe hook. "How 
to Get V. S. Government Jobs," with list of many positions and 
full particulars how to get them. Send sample coaching tests. 



Name 



Address 
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LEARN THE 



PAY TRADES 




Demand for 
Auto-Diesel 
Experts Increases 

TRAIN AT NATIONAL SCHOOLS 

Diesel operation and repairing calls for trained men. Everywhere 
you hear Diesels discussed and you can see the application of Diesels 
In trucks, tractors, trains, boats, busses, airplanes, power shovels, 
etc. To qualify for a good Job you must first become trained. In 
the National Schools In Los Angeles you receive the most practical 
training under the guidance of expert Instructors who teach you by 
proven methods. 

Learn in Los Angeles 

Not only do we instruct you in all branches of Diesel training, but 
also give you complete Auto Training, qualifying you for Jobs in 
garages, service stations, factory branches and transportation 
departments. Here in Los Angeles you receive Instruction in one 
of the most modern trade schools. 




ii 




Opportunities for Good Jobs 

National's method of training you is most comprehensive. You 
receive two complete courses for the price of one — Autos and 
Diesels. We offer full training in Auto Repair which is essential 
to ail Diesel operators. Upon graduation you have a complete 
understanding of, and experience In, the operation of gas, gasoline, 
butane and Diesel engines. 

A Fortune in Brand New Equipment 

There Is absolutely no dummy equipment at National. Tens of 
thousands of dollars have been recently invested in brand new 
equipment which you will actually work on during your training 
period. We have Just completed enlargement of our Diesel School, 
tripling its capacity. Equipment includes Diesel and gas engines 
of most modern design, testing equipment, late model autos, machine 
tools, etc. 

Oldest, Largest Trade School in West 

Established 1905. More than 30,000 suc- 
cessful graduates. National Schools is a 
million-dollar Institution, occupying a mag- 
nificent building In Los Angeles. 

Earn Roomand BoardWhile Learning 

The majority of National students earn room Rod board 
while learninc. With limited nuances you can enroll. 
We assist students to obtain part-time jobs. Coach R. K. 
fare allowed to L. A. 



Mail Coupon for Free Book 

This book gives full infortunium regarding the combined 
Auto and Diesel Courses. Profusely illustrated. 



Qualify for 
These Good 
Jobs 

Diesel Mechanic; Fuel 
Injection Expert; Die- 
sel Service Man; Diesel 
Trouble Shooter; Auto 
Mechanic; Auto Elec- 
tric wn; Battery Ex- 
pert; Carburetor Ex- 
pert, etc. 



i NATIONAL automotive SCHOOLS 

I Dept. 10-PMA.4000So. FigueroaSt., Los Angeles 

! NAME 

I 

! ADDRESS 



! CITY. 



.STATE 




When writing please mention Popular Mechanics 



We Want to 

SELECT 

RELIABLE MEN 

WILLING TO QUALIFY FOR POSITIONS IN 

AIR CONDITIONING AND 
ELECTRIC REFRIGERATION 

Big pay opportunities for young men in America's two newest, 
fastest-growing businesses. Men who can qualify as installation 
and service experts on all kinds of commercial and domestic Air 
Conditioning and Electric Refrigeration equipment can com- 
mand large salaries. Complete training offered men aged 21 to 40 
with fair education, mechanically inclined and now employed at 
least part time. Character references required. Do not reply 
unless you are willing to devote some spare time to training. A\ rite 
giving age, education and present occupation. 

UTILITIES ENGINEERING INSTITUTE 

Established 1927 
400-410 N. Wells St. Dept. PM-10 Chicago, III. 



BOOKKEEPING ACCOUNTING 



r 



Modern, Complete. 
I ALL FIRST PRIZE Gold Medals won by our students at 1933-34 
World's Fair. Course prepared by nationally known C.P.A. Pre- 

I vioua knowledge unnecessary. Easy to understand. Send now for FREK details. 
EDUCATIONAL SERVICE BUREAU, 646 N. Michigan Av... CHICAGO, ILL. 



Pipy*'' > 


y It's easij to have 
' BIB MUSCLES 
\ like these STARS 
\ and CHAMPIONS! 

i i 




■IS J (WeslernStar)OneofWorld , sSlrongeslMen 
, A Follows Our System 



*CLARK GABLE 
*JACK DEMPSEY 
*MAX BAER 
*GARY COOPER 



(M-G-M STAR) 

We've trained 
and conditioned 
these stars and 
cbampiona and 
numerous other 
beadliners of the 
ring and screen. 

(Paramount Star) 



who says: "Your System is just like having a 
Physical Trainer in your home." 

For many years Terry Hunt and Gus Wilson, World Famous 
physical culture experts, haye kept Champions and Movie Stars in 
perfect condition. NOW! — they offer this identical method to YOU 
— to every man who envies and desires a 
manly "two-fisted" physique! An Amazing 
System! No pills — no silly diets. Simple, 
complete instructions. Step-by-step method 
guaranteed to give you a healthy, manly body 
and muscular development immediately. Mail 
Coupon today. We'll send the System AT 
ONCE! Pay Postman $2.75, plus a few- 
pennies postage. This is the total prices — 
nothing else to buy. Start now to enjoy a new 
lease on life and health! If you care to send 
cash with order, we will prepay postage 
charges. 



FREE! 2 year membership 
Hollywood Studios of Phy- 
sical Culture . . Gives you 
free consultation andadrice 
on your physical develop- 
ment from Terry Hunt, Gus 
Wilson and staff. Worth 
$25.00. Included FREE with 
STARCHAMPftainingsys- 
lem. ALL FOR $2.75! 



DON'T WAIT! MAIL COUPON NOW! 



TERRY HUNT * GUS WILSON 

Hollywood Studios of Physical Culture 

Dept. 16, 6715 Hollywood Blvd., Hollywood, California. 

I want your System. I understand this Is the IDENTICAL System 
you use for Champions and Stars. 

I will pay Postman $2.7"\ plus postage- 
on delivery. 

NAME 

ADDRESS 

CITY STATE 

(Print Plainly) 



If not satisfied after five 
days' trial I can return 
System and get my 
money back without 
question. 



NOTE: When ordering outside the United States, cash MUST be sent with order. 
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LET THESE GREAT BOOKS _] 
HELP YOU TO 




theMan 
who KNOWS 
is the Man who WINS" 

Easy to train yourself! These 
books have helped thousands — 



AIR CONDITIONING 

Live Fteld ; Great 

Future 53.50 

AUTO ENCYCLOPEDIA 
The Famous Dyke's La- 
test Edition $6.00 

110-V. GENERATORS 
Made From Old Auto 

Units $1.00 

BIRD HOUSES 
Build to Sell: Easy De- 
signs $1.00 

BOAT BOOK 
Power, Sail, Rowing, 

Paddle Plans $3.00 

BOY MECHANIC 
Hundreds Things Boys 

Can Make $2.00 

BUILT-IN FURNITURE 
Take Orders, Make 

Money 1 $2.50 

CARPENTRY HANDBOOK 
336 Practical Short- 
cuts $1.50 

CHEMISTRY. PRACTICAL 
Make II mid reds Things 

Daily Use $2.00 

CONCRETE WORK 
173 Uses Described, 

Pictured $1.00 

DIESEL HANDBOOK 
New! Latest Informa- 
tion $5.00 

DOG TRAINING 

Home, Stage, Movies, 

Etc $1.50 

ELECTROPLATING 
Modern Prar tlce Includ- 
ing Nickel, Zinc, Cad- 
mium and Chro- 
mium $2.25 

FARMERS' BOOK 
861 Kinks for Field. 

Home $1.00 

V-8 FORDS 

A ISO •' A " and "B" 
Models. A 11 New I . . $2.50 
FORMULAS 

10.000 Money Mak- 
ing $4.00 

FROG INDUSTRY 
New! liaise and Sell. 

Profits! $2.00 

FURNITURE MAKING 
Tools, Materials, De- 
signs $2.50 

LATHE WORK (Metal) 

Drilling. Threading S1.00 

LOCOMOTIVE 
Folding Chart Shows all 

Parts $1.00 

LOG CABINS 
Easy Plans; Build for 

Profit. Value! $2.50 

MATHEMATICS 
Easy Guide for the Prac- 
tical Man $1.50 



MECHANICAL DRAWING 

Learn Drafting; Good 

Salaries $1.00 

MONEY MAKING IDEAS 

kkhi Spare Time $i.oo 

OCEAN LINER "EUROPA" 

Atlantic Speed Queen; 

Charted $1.00 

PLUMBING 
600 Facts Every Home- 
owner Should Know. $1.50 
POULTRY 
Breeding, Management. 
Protect Your Profits!. $2.00 
PRECIOUS METALS 
Identify —Buy —Sell. 

Only book on $1.00 

PROSPECTORS' HAND- 
BOOK 
How to Mine, Appraise, 

Equip $3.00 

RADIO 
Amateurs' Handbook; 
Circuits, Repairs, 

Etc $1.00 

RADIO SERVICING 
Profit by Knowing 
Costs, Kinks. Etc!. . .$4.00 
REFRIGERATION 
Electric. Gas. lie a 

Service Expert $4.00 

REWINDING ELECTRIC 
MOTORS 

Fractional Sizes. Value!. $2.50 
SHIP MODEL 
Entire Text, Famous 
"Sovereign" of 1637. $1.00 
SHOP NOTES LIBRARY 
5 Vol. 2000 Wonderful 

Shop Ideas $2.50 

STAMP ALBUM 

Modern. 400 Pages. .. $1.00 
STEEL SQUARE 

How to Figure Angles 
of Rafters. Hoofs, Etc.$1.00 
STORAGE BATTERIES 
New! How to Build, 

Repair, Charge $2.50 

TOYS 

For Amusement or Prof- 
It. Saleable Deslgns.$1.50 
UPHOLSTERY 
Always a Big Market. 
Start Own Business. $1.60 
WELDING ENCYCLOPEDIA 
All Methods: Hard Jobs 

Made Easy $5.00 

WIRING 
Approved Economy 
Methods for Homes, 

Buildings $2.50 

WOOD TURNING 
Woods, Tools, Methods: 
Practical Teacher. .. $1.50 
WRIGHT ENGINE 
Chart of ••Whirlwind": 
All Parts $1.00 



Books sent C.O.D. anywhere in U.S. 

Just check the books you want, write your name and address be- 
low, and mail the advertisement. It is your order blank. When 
postman hands you books, pay him the price and few cents postage. 
If you send remittance when ordering, please include 10 cents per 
book extra lor postage. Write for information about books on 
other subjects you are interested in. 

Name 

City 

Address 



.State. 



Mall to Popular Mechanic* Press, 

Room 05 —200 East Ontario St.. Chicago. 111. 




Become an 
Expert Accountant 

The Profession That Pays 

The demand for skilled accountants — men who 
really know their business — is increasing rapidly. 
The new national and state legislation is requiring of 
business— both big: and small— much more in matters 
relating to Auditing, Cost Accounting, Business Law, 
Organization, Management, Finance. Men who prove 
their qualifications in this important field are rapidly 
promoted to responsible executive positions — given 
an opportunity to earn real salaries. Therange is from 
$3,000 to $15,000 a year— even tohigherincome- figures. 

Send for Free Book — 

"Accountancy, the Profession that Pays" 

Why let the other fellow walk away with the 
better job, when right in your own home you can 
equip yourself for a splendid future in this profit- 
able growing profession? 

Preliminary knowledge of bookkeeping is un- 
necessary. Our free book on accountancy fully ex- 
plains how we train you from the ground up, or 
from where you now are, according to your individ- 
ual needs. Low cost ; easy terms. 

The facts about the new LaSalle training in Ac- 
countancy and the opportunities in this highly prof- 
itable field are clearly outlined in a 64-page book 
which LaSalle will send you free. 

The man in earnest to get ahead will find this 
coupon a most profitable aid to progress. If you 
have the urtre and the will to increase your income, 
clip and mail the coupon NOW. 

LaSalle Extension University 

The school that has trained over 1,200 C. P. A'j 
Dept. 1064-HR Chicago 

I would welcome details of the 
new opportunities in accounting, to- 
gether with copy of "Accountancy, 
the Profession that Pays," without 
obligation. 

□Higher Accountancy 

Other LaSalle Opportunities: 

LaSalle opens the way to_ success in 
every important field of business. If in- ■ 
terested in one of the fields below, check and mail. 

□Business Management DLaw— Degree of LL.B. 

□ Modern Salesmanship □Commercial Law 
□Traffic Management □Modern Business Corre- 
□Railway Accounting Dstenography-Stenotypy 

□ Industrial Management Q Expelt Bookkeeping 

□ Modern Foremanship Qc. P. A. Coaching 
□Effective Speaking □Business English 

□Credit and Collection Correspondence 

□ Practical Accounting and Office Management 

Name „ 

Present Position 

Address 




When writing to advertisers please mention Popular Mechanics 



Copyrighted material 
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AUTO-DIESEL 




GOOD JOBS- 



GOOD PAY 

EARN AS 
YOU LEARN 
AT HOME 



MAIL 
COUPON 




Diesel Power fortruck.4, bunaes, tractors, 
farm powerand lifrhtinjr plant* opens rich, 
new fields of opportunity for Diesel- trained 
men. 

Good jobs, at trood pa; ", await those who 
prepare NOW ton-etinon theirxound floor 
of this fast-Browing" industry. And with 
combined Auto-Dioael "Job-Way" Train- 
tntr, brought to your home by the pioneer 
automotive home-etnriy school, you can 
train for fucress in this new field without 
leaving your present position while learning. 

"Job-Way" Training is Prac- 
tical, Complete, Modern «J 

Our modern . revised Traininsr covers every jp3> 
new development in the operation and re- 
pair of present day iraBoline and Diesel 
automobiles, trucks, tractors, etc. And ^ 
the same practical, easy-to-lt»arn method 

that has started thousands of our graduates toward success, will qualify yoa in a 
few short months for a better job, or a profitable repair business of your own. 

New Auto-Diesel Course Included at No Extra Cost 

Students enrolling now for our regular Automotive course get our complete new 
Auto-Diesel course AT NO EXTRA COST. Send Coupon today for details of our 
"Earn as You Learn" Training plan, backed by fifteen years' success in tbo 
automotive training field. 

Earn as You Learn— Two Motor Testers Free 

Just now, we are also including complete, valuable motor 
testing equipment, to assist your training and enable you to 
begin earning extra spare-time money soon after you enroll. 

AUTO-DIESEL BOOK FREE 

Hen without previous auto experience or special education 
quickly master "Job-Way" Training and become skilled ex- 

6erts in every branch of auto work. Mail the coupon today for 
iff FREE AUTO -DIESEL Book and complete facts about 
Free Employment and Consultation Service. No obligation! 

■At MOTOR INSTITUTE OF AMERICA 

^2140 Lawrence Ave., Dept. kd.h, Chicago 

. ' MOTOR INSTITUTE OF AMERICA 
j 2140 Lawrence Ave., De0t.KD-ll.Chlcaso, HI. 
. i i S Without obligating me, send Froe Auto-Diesel Book with all 
f HOVJTO 1 ,1 | fact, about Job-Way'' Borne Training and Special Offer. 
1 Bt^OM II | 

ltXPtM\l *Name. 

, | Addr— 

J City. - Stat*. 



There's Quicker, Bigger 
MONEY for YOU-in 

POULTRY 



Earn $1,000 to $2,500 a Year or 
Have a Business of Your Own! 

Whether you want a Job at Rood 
pay or a highly profitable business 
of your own — the Poultry Industry 
offers you more than any other. 
There's a shortage of poultry meat 
and eggs — a shortage of trained 
poultrymen. I'll train you quickly 
at home — to All a good Job in Poul- 
try — and our FREE Students' Em- 
ployment Dept. will help you get one! 





Spare Time er Full Time 
YOU CAN Cash-in BIG 

No matter where you live — 
city, town or country — or 
what you do now, my 
proved methods will assure 
vow success right from the 

•tart. I'll help you make from 
11.000 to $2,500 a year and UP! 
And, if you choow! to start your 
own bunineim. I'll show you how to 
make your tiny investment multi- 
ply it self automat ieally. What I've 
done for thousands of others— 
I can do for you. 



FREE Book Shows the Way to 
Big Pay and BIG Profits 

Mail coupon below TODAY 
— for my Big NEW FREE 
Book, " How to Raise Poultry 
for Profit." My forty years 
of experience are yours. The 
Poultry Industry 
needs YOU. You need v^-. 

my book. Get it — and set 'i***.!***- 
in line for the BIG! Money ,***?', ) 

that's waiting; for you in £ *^*rr / 



Mail NOW for FREE Book 



NATIONAL POULTRY INSTITUTE, Dept. 30-A, 

Adams Center, N.Y., Att'n: Harry M. Lamon, Pres. 

Dear Mr. Lamon: Send me your FREE Book. "How to Raise 
Poultry for Profit." I want to know more about my oppor- 
tunity to make Sl.OOO to S2.500 a year, spare or full time. 



S Name. . 

■ 

■ 

■ Address. 



WRITE/* 



WW 



SAVE 

y+ TO x /z ON 

TEXT 

and REFERENCE 
BOOKS 

1 Used ' booksstrveasuiellaantw. 
W' Oyer One Million Volumes 
Established IWZ 



COLLEGE BOOK COMPANY 



F C.LONB Pres. — Deaf PM COLUMBUS. OHIO 



WE A l_ S Q BUY BOOK 




USED 
BOOKS 



CIVIL SERVICE 

VALUABLE INFORMATION FREE 

COLUMBIAN CORRESPONDENCE COLLEGE 
WASHINGTON. D. C. 



PHOTO-ENGRAVING SS 



We Furnish all equipment and materials 
Including large photo-engraving camera complete 
with lamps, lens and screen. When you have fin- 
ished the course you can establish a good paying 
independent business with the equipment furnished 
or work for others at a big salary. Photo-Engraving 

offers greater opportunities today than any other industry. Every 
picture in this iseqe of Popular Mechanic* was engraved by t be proc- 
ess we teach you. , Earn good money while learning. Write today 
for our new illustrated catalog which was engraved on equipment 
n tifh as we furnish. You will not be obligated in any way by writing 

Aurora School of P hoto- En gra ving. Dept. 1105, Aurora, Mo. 




A copper plate t 
print above pictm 
siie 8 by 10 inchc 
b Hi for $15.37. 



EARN MONEY AT HOME 

Bi-Monthly describes all kinds of up-to-date plana for ft business of your 
own. Home extra money plans, local occupations, home mfg. enterprises, for* 
mulaa, mail order, advertising, writing for profit, books, duplicator!, out- 
door opportunities, mats from old tires, plastic novelties, success secrets, 
_ agent plans, workshops, backyard plans, homecraft, preparations, unusual 
ideas, wholesale supply. 36 pages. Six months trial 10c 

home INDUSTRIES, 




BOX 84, 



IRVINGTON, NEB R. 



Profit from Books 

Popular Mechanics Press specializes In supplying bonks on any 
subject. Ix>ok over this list. Check the books you want, and mall 
this advertisement as your order blank. Write for information about 
books on any special subject you may be Interested in. 

AIR CONDITIONING 
SERVICE MANUAL 

Small Unit Apparatus. . $5.00 
ARMATURE WINDING 

and Motor Repair $3.00 

AUTO RACING 

How to Build Dirt 

Track Racers $1.00 

AUTO REFINISHING 

Duco With Spray Gun.. $1.50 
BRICKLAYING 

Plain and Fancy $1.50 

CAMPS AND LOG 

Cabins (Building) $2.00 

CARBURETORS (All Make,) 

New, Revised Edition. .$2.50 
CHEMICAL MAGIC 

Experiment, Entertain, 

Mystify $1.00 

DANCE 
Learn at Home Without 
Music or a Partner . . . $2.00 

DRAWING 

Freehand and Perspec- 
tive $1.50 

DRY CLEANING (Practical) 

and Dyer $3.00 

ENGINEERS' VEST POCKET 

Reference Book $1.50 

FURNITURE REPAIRING 
Finishing and Decora- 
tion $3.00 

HYPNOTISM 
How to Become an 

Expert $2.00 

INVENTION, YOUR 
How to Protect and 

Merchandise $1.50 



LANDSCAPE GARDENING 

Practical $2.50 

LEATHER MAKING AND 

Home Tanning $1.00 

LOCKSMITHING 

Revised Edition $2.00 

MONEY MAKING 

FORMULAS 

l&,00O-PracUcal $5.50 

MUSHROOMS 

Raise for Market $1.75 

NEON SIGNS 

Only book on. New .... $3.00 
PATTERN MAKING 

Excellent New Book. . .$1.50 
PLASTERING 

Best Instruction Man- 
ual $1.25 

RADIO PHYSICS COURSE 
New edition. Every- 
thing about Radio 

from A to Z $4.00 

REFRIGERATION SERVICE 
Manual 

(All Makes) $5.00 

RUBBER ARTICLES 
How to Make $2.00 

SHEET METAL 

Construction Work .... $2.00 
STAMP COLLECTING 

Why and How $1.50 

Steam Engineer's License 

How to Obtain $2.00 

TAXIDERMY, HOME 

Mount Trophies 

Profit, Pleasure $1.50 

WROUGHT IRON WORK 

Practical $1.35 



Books sent C. O. D. anywhere In U. S. 

Just check the hooks you want, and mall the whole advertisement. 
It Is your order blank. When postman hands you books, pay him 
the price and few cents postage. If you send remittance when 
ordering please Include 10 cents per book extra for postage. 

POPULAR MECHANICS PRESS, Room P-10. 200 East Ontario 
St., Chicago. III. 
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act PROTECT YOUR IDEAS 

fftf^ WITH A U.S. PATENT 




CLARF.NCE A. O'BRIEN 
Rcni&iurud Putunt Attorney 



MAIL COUPON FOR MY 
BIC 48 PACE BOOK 

AND FREE FORM FOR RECORDING 
YOUR INVENTION 



MY BIG BOOK TELLS YOU 

The Importance of Quick Action 

If you have a new idea that is patentabl 
and want to secure for yourself your in- 
ventor's sole right to profit from the idea — 
you can't afford to lose time in securing 
the protection of a U. S. Patent. Other 
inventors may be working on the same 
idea right now. Should they develop 
this idea and file patent application be- 
fore you do — the burden of establishing 
priority will be upon you. My Big Book — "Patent Guide 
for the Inventor" — will tell you the quickest possible way 
to secure Patent Protection for your idea. SEND FOR 
IT TODAY! 

The First Important Step in Securing a Patent — is 

to obtain the services of a Registered Patent Attorney. 
The U. S. Patent Office advises that you secure the aid 
of an experienced, Registered Patent Attorney to pre- 
pare your statements. Establish the date of your in- 
vention as explained in My Book and disclose your idea 
to him in correct form. He then makes a SEARCH of the 
Patent Office Records and reports to you on existing U. S. 
Patents which might bear on your invention, giving his 
opinion on the advisability of proceeding and 
filing formal application. 

SMALL IDEAS MAY HAVE LARGE COMMERCIAL 
POSSIBILITIES. Ideas tlo not have to be com- 
plicated to be profitable when patented. The Oe and lOe 
stores flourish on simple patented products which are 
commercially successful. The zipper, safety pin, thumb 
tack, paper clip, collar button — all are simple yet 
familiar inventions — brought their inventors rich re- 
wards. 

Reasonable Fees—Convenient Terms 

Don't worry about finances. My fees are very reasonable — 
I can arrange convenient terms of payment. It is my 
custom to permit clients to pay for my services in in- 
stallments as the apnlication progresses in my office. 
Sec My Big Book for fees in obtaining Patent. It ex- 
plains my arrangements clearly. Send for It NOW. 

Request My Book— NOW! 

Know exactly what you should do to secure a Patent — 
what must be done every step of the way — how the 
Patent Law protects you — what I, as a Registered 
Patent Attorney, can do for vou. Mail the coupon 
NOW. 




FREE Record of 
Invention Form 

Use my FREE "Record 
of Invention" Form to 
assist you in recording 
the descriptive outline of 
your idea and to establish 
the dale of ymir inven- 
tion. With it you can 
make a rough sketch of 
your idea and have it 
witnessed in a manner of 
value to you as evidence 
should occasion arise. 



CLARENCE A. O'BRIEN 

REGISTERED PAT F, NT ATTORNEY 



I 
I 
I 
I 
I 
I 
I 



Washington, r» . c: . 



Please send me at once your Big Free 48-page Book, 
"Patent Guide for the Inventor" and your Specially 
Prepared "Record of Invention" form. This request 
does not obligate me. 

Name 



Address . 



(Please write or print plainly) 



"When writing to advertisers please mention Popular Mechanics 



52A 



POPULAR MECHANICS ADVERTISING SECTION 



^| gk V" WlW ^P" £J Booklet Free Highest References 
WT i *£L 1^1 I Promptness Assured Best Results 

Send drawing or model. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand-McNally Directory of Bankers and 
Bank-Recommended Attorneys, published by Rand-McNally 8s Co., Chicago, 111.; The 
Baggott 8s Ryall Directory of Guaranteed Attorneys, published by Legal Directory Corporation, 
Boston, Mass.; Flugel's Law List, published by Legal Directory Publishing Co., St. Louis, Mo.; Amer- 
ican Lawyers Annual, Cleveland, Ohio; Bankers Service Legal Directory, Bankers Service Co., Boston, 
Mass.; Eyre's Law List, 9 Park Place, New York City, and the Central Guarantee Co., Bankers and 
Lawyers Directories, Empire State Bldg., New York City. 
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REGISTERED PATENT LAWYER WMoHIINu I UNy D. Is. 




HOW TO OBTAIN A PATENT 

Written by a Former Member of the Examin- 
ing Corps (1922-24) of the U. S. Patent Office. 
If you want to profit by your idea, you should take 
step* to apply for a U. S. Patent at once. Your 6rst step is 
to set this Free Book. This in terestinsr illustrated book 
contains valuable information you should have. It tells 
you fully how to obtain a patent on your idea in the quick- 
est way. With this Free Book you will also receive a "Record 
of Invention'* form on which you can easily record your 
idea. Personal and Confidential Service: Your case will be 
personally handled only by a Registered Patent Attorney 
who is also a Former Member of the Examining Corps of the 
U. S. Patent Office. All communications confidential. 
MAIL COUPON TODAY for FREE PATENT BOOK and RECORD OF INVENTION Form. 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 



1638 Wool worth Bldg.. Dept. 105 A. New York City 
MILLER BUILDING, Dopt. 10SA, WASHINGTON, O. C. | 
Ptaaaa Mad tmm your FrM Booh, "Mow to Obtain a Patent," and your 
"Record of Invontfon'* form. 



NAME. 



ADDRESS 



don't WORRY 

Why put up with years 
of needless discomfort and 
worry? Try a Brooks Auto- 
matic Air Cushion. This 
marvelous appliance permits 
the opening to close, yet 
holds rupture securely, com- 
fortably — day and night. 
Thousands report amazing results. Light, neat-fitting. 
No hard pads, metal girdle or parts to chafe or gouge. 
Patented in U. S. and 13 foreign countries. Try one 
10 DAYS WITHOUT A PENNY'S RISK. You'll be 
delighted. Free book on Rupture and convincing facta 
mailed postpaid in plain sealed envelope. Address 

BROOKS COMPANY, 111C State St., Marshall, Mich. 




PATENTS— TRADE MARKS 

All inventions submitted held confidential and 
given personal attention by members of the firm. 
Form, "Evidence of Conception" and instruction!, 
"How to Establish Your Rights"— FREE! 

LANCASTER, ALLWINE & ROMMEL 

Patent Law Offices 
412 Bowen Bldg. Washington, D. C. 



Inventions Wanted 

Patented or Unpatented 



Increased interest now being shown in sound, practical 
Inventions by our manufacturer-clients. What have you? 

Chartered Institute of American Inventors 

Dept. 4, Barrister Building Washington, D. C. 

World's Largest Organization uf Inventors. Est. 19Si. 



INVENTORS 



who derive largest 
profits know and heed 
certain simple but vital 
facts before applying for patents. Our book, Patent-Sense, 
gives those facts; sent free. Trade Marks — Copyrights. 
LACET & LACEY. Est 1869, 635 F St, N. W, Dept. 5, WASHINGTON. D. C. 
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NclJoke To Be Deaf 

—Every deaf person knows that— 

Mr. Way made himsel f hear his watch tick after 
being deaf for twenty-five years, with his Arti- 
ficialEar Drums. lie wore them day and night. 
jTney stopped his head 
-noises. They are invisible 
andeomfortable.no wires 
or batteries. Write for 
TRUE STORY. Also 

booklet on Deafness. Artificial Ear Oram 

THE WAY COMPANY 
\ w 729 Uufroann Bids. Detroit. Michigan 

BUCHSTEIN'S FIBRE LIMB 

jls soothing to your stump — 
• strong, cool, neat, light. Easy 
payments, li races tor all de- 
formities. Agents wanted. 

D. BUCH STEIN CO. 
Sand tor Cat. lot Today 810 3rd <«., U.. MINNEAPOLIS, MINI. 

Information on any book free. Write Popular 
Mechanics Press. Chirngo. III. 





lb Protect Your Invention + \ < llkttuk 



Delays are dangerous and may be very 
costly. My personal service assures 
prompt action, strict contidence, and a 
minimum of expense. I suggest that you 
send me a model or drawing, or sketch 
and description of your Invention, and 
$5.00. I will make a search and report 



promptly as to Its patentability and send I ¥ u p„_ J-l—U 302-D Victor Bldg., 

you a copy of my 72-page booklet. Or, if J JU r. ftanUOipn, Washington, D.G. 

?he^ P «ached%oupon It' oSce 1 " "will also 1 ««« <* nd me " ° nce - free ° f cnar * e - ^ 72 " 

SSdm? ^nSSSrd of invention" form" | P»se booklet and "Record of Invention" form. 
(Over 37 years experience as a Registered • 

Patent Attorney.) I Name 



n PERSONAL COnFIDEMTIRL PATEI1T SERVICE- 



Address. 
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LEARN AT HOME 

Are you adult, alert, ambitious,willing to study? 
Investigate LAW! We guide you step by step— 
furnish all texts, including 14-volume Law Libra- 
ry. Training prepared by leading law professors 
and given by members of bar. Degree of LL. B. 
conferred. Low cost, easy terms. Send NOW 
for Free , 64-page " Law Trainingf or Leadership." 
La Salic Extension University, Dept. 1064-L, Chicago 




A MONEY MAKIHfi 



?ARTOOWCQUR$E 

Sv t-\ ^ by -rue FAMOUS CASTCOW ;ST-^» 




. BY "WE FAMOUS. CAK-EOfOIS'T- 

nicK nichols 

Former Cartoon Instructor of Chicano Academy of Fine Arts 

Art Director for Associated Editors' Newspaper Syndicate 
Creator of— The Adventures of Peter Pen (the Bottle imp) — 
Just Supnosin'— "Cartoonist of the Air"— Radio Comic*, eto. 
THIS PORTFOLIO CONTAINS — Twenty Lessons— Hundreds of 
DrVwina,_T el | s You All My Secrets-How to Draw Funny Pa- 
pers— Comic Strips— Pretty Girls— etc. HOW and WHERE to 
MARKET YOUR DRAWINGS. 

Send $2.00. Currency or Money Order 
NICK NICHOLS SCHOOL OF CARTOONING-NEWSPAPER SYNDICATE 

TIMES BLDG. SUITE 1120 CHICAGO. ILL. 



ENGINEERING, broadcasting, avi- 
ation and police radio, servicing, 
marine and Morse telegraphy taught 
thoroughly. Nine months' engineering 
cmir^eenulvalent to three years' college radio work. School estab- 
lished 1874. All expenses low. Catalog free 

Dodge's Institute, Ada St., Valparaiso, Ind. 
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MODERN RADIO SERVICING 




by GHIRADI Jr. FREED 

JUST RELEASED! Greatest book 
ever published on the art of Hadio Serv- 
icing. Hundreds of practical facts on 
the most up-to-date methods of radio 
servicing — construction and operation 
of all kinds of 1935 radio test cquip- 
^tbvjT <V * mcnf.servicing of allformsof receivers: 
! f i •„ auto radio, all wave, high-fidelity, 
locating and eliminating noise and in- 
terference; special servicing problems: 
construction and use of new Cathode 
Hay Oscillographs for aligning super- 
heta, thorough explanation of AVC and 
QAVC circuits; tested advertising and 
merchandising tips on getting more 
money out of your business, etc. — 
everything practical, hundreds of pages 
full of tips you can put to use today. 
Written in clear, -simple style — pro- 
fusely illustrated with over 700 
diagrams, photographs, charts, etc. 
1300 pages— cloth. PRICE J4.15 Postpaid 

FIELD SERVICE DATA and ANSWER BOOK 

Supplement to MODERN RADIO SERVICING 

by GHIRADI & FREED 

A handy reference data book, with flexible binding, for service men to 
keep in their tool kits. Contains invaluable servicing data, such as 
listing of intermediate frequencies of all supcrhets; comprehensive 
Trouble Shooting Table of Symptoms and Remedies for troubles in 
over 600 models of broadcast and all-wave receivers: remedies for 
ignition interference in various makes of cars, with electrical diagrams 
of all cars; complete tube charts; wire tables: RMA Color Codes; and 
many other useful charts, diagrams and tables. 

PRICE $1.60 Postpaid 

SPECIAL^ OFFER: Supplement Book in combination with 
MODERN RADIO S ERVICING— $5.25 Pos tpaid. 

POCKET TROUBLE SHOOTER "GADGET" 

by GHIRARDI & FREED 

Here is an ingenious "gadget" that is one of the cleverest little servic- 
ing helps you ever saw. Consists of a series of 6 cards eyeletted at one 
corner and indexed at the edges. According to the troubio symptom 
detected by the service man, the "gadget" lists according to source, 
275 possible troubles that may occur in a receiver. Six general types 
of symptoms are shown — Hum: Weak: Noisy: Inoperative (no 
signals); Intermittent Reception; Fading; Oscillation and Distortion. 

PRICE... 30c Postpaid 

Sent by mail C. 0. D. in V. S. if preferred or anywhere upon receipl of price 
Popular Mechanic. Pr.«.. Boom PIO. 2QQ E. Ontario St.. Chicago. 111. 



LIBRARY, 



$1.50 A VOLUME 




tr*DtCTlONAR.Y\T|| 

9000 WORDS &.TERMS All l 



^ELECTRICIAN 



WANTS TO 
KNOWI 



IS oa.tly found In AUOEL'S NEW ELECTRIC LIBRARY. Boctr city m.d« ^simple 

a. ABC. Up-to-dat., trade dopo for tho export and ALL olectrlesi worksrs. 

Question., an.w.ra, diagram, calculations, undorwr tor . M*X^JJ|» •©»- 
structlon. oporation and maintenance of modern electrical machines and 

■ P A'.! , ..:n.m J . L .r SSSf "oft: ...y torn,;. BOOK-A-MONTH ~7>~£»g» 

ZKXXSSZ 'wrl'o'TODAY ',l'r ZtiffiJS. 5 f'rEE VSiZSSS**' 

THEO. A U DEL & CO., 65 W. 23rd St.. New York City 

" Ma ji Vol. I. Electrio Library on 7 day.' free trial. If O. K. I will remit H 1.50, 
otherwise I will return it. I also request you to mail one book each month oa 
same terms. No obligation unless I am satiabed. 



Name 

Address .... 
Occupation. 



DIESEL POWER 



A COMING AMERICAN INDUSTRY 

The internal -combus- 
tion engine represents 
man's supreme tri- 
umph of machine 
power. Diesel engi- 
neers are in great de- 
mand. Many are acquiring necessary knowl- 
edge through spare-time study of this modern 
L C. S. Course on Diesel engines. Free bookletl 




INTERNATIONAL CORRESPONDENCE SCHOOLS j 


Box 5598-H, Scranton, Fenna. 


Explain fully about your course in the subject 

marked X: 

□ DIESEL POWER 


□ Mechanical Engineering 

□ Automobile Course 

□ Concrete Construction 

□ Civil Engineering 

□ Gas Engine Operating 

□ Electrical Engineering 

□ High School Subjects 


□ Architecture 

□ Radio 

□ Chemistry 

□ Aviation Engines I 

□ Air Conditioning 

□ Refrigeration 

□ Civil Service 
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MAIL BAG 



(Continued from page 22A) 

such a fine article." — Jose Calderon Miro, 
Rio Piedras, Puerto Rico. 

From Your Blueprints 




Edward Cox with Clock and Chair 

"Here is my son, Edward, Jr., age 18, 
with a lawn chair and a grandfather clock 
he made from your blueprints and plans." 
— Wm. E. Cox, Southern Pines, N. C. 

Match-Stick Models 



"Here is my ship 
model which is 
constructed of 
10,000 match sticks 
and glue. It is 
about twenty- 
seven inches long. 
Searchlight, run- 




ning lights and cabin lights all burn. I am 
now building a model galleon of match 
sticks." — Carl Kramer, Port Arthur, Tex. 

An Inlay Craftsman 

"I have complet- 
ed a table of inlay 
work. It has 12,316 
pieces of wood in 
the top, rails and 
legs. In this con- 
struction, 205 dif- 
ferent kinds of 
wood were used. 
Another table now 
under construction 
will have 350 dif- 
ferent kinds of 
wood and the top 
will have more 
than 25,000 pieces 
and the total num- 
ber of pieces will be more than 30,000." — 
M. M. Davis, Jackson, Tenn. 

Father-and-Son Boat 

"This is a picture of the boat I built 
from plans published in your 1930 issues 
which my son had saved for four years. 





Built from Popular Mechanics Plans 

When/ it was completed, I felt very satis- 
fied. At is a beauty and seaworthy." — Edw. 
N. Bx.ough, St. Johnsbury, V, 
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THIS COMPLETE, SIMPLE, PRACTICAL COURSE 
FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU 

A Complete Mastery of 

MATHEMATICS 



4900 

Chemical Formulae 

In This One Indispensable Book 

/ 



THE 

chexicm. 
formulary 



In this one big book you have at your 
fingertips practical commercial for- 
mulae for making thousands of useful 
products for your own use and for 
profitable manufacture. Brand new, 
encyclopedic in scope, arranged for 
quick reference, it is exactly the book 
that every commercial chemist, large 
or small, has long wanted. 600 
Meaty Pages of formulae including 
many patented, scarce and little 
known processes, many published for 
the first time. Collected by over 60 
outstanding industrial chemists and 
technicians — every formula proved suc- 
cessful by actual test and experience. 

Covers Hundreds 
of Industries 

Thousands of Products 

ical Formulary, 



Abrasives 
Adhesives 
Air Conditioning 
Alloys 
Anti-rusts 
Aromatics 
Asphalt 

Hpinzc Lacquers 
Candles 
Candy Glaze 
Carbonizing 
Catalysts 
Celluloid 
Cement 
Cream, Cold 
Coffee Substitutes, 
Colors for Oils 
Decolorizing 

Preparations 
Dental Cement 
Depilatories 



You will fin 
methods for 

Disinfectants 
Dyes 

Electrotyping 
Etching 

Compounds 
Explosives 
Fertilizer 
Fireproofing 
Fireworks 
Fluxes 
Fly Killer 
Food Specialties 
Gems, Artificial 
Glass Polish 
Glues 

'Gold, Plating 
Grease, 

Lubricating 
Hair Setting 
Liquids 



d, in The Chem 
making or using 

Hair Tonics 
Incense 
Inks 

Insulation 
Jams and Jellies 
Kalsomines 
Lacquers 
Latex Paint 
Leather Polishes 
Liniment 
Liquors 
Lubricants 
Matches 

Metallic Printing 
Matrix, Rubber 
Mirrors 
Nickel Plating 
Oil Sun-Tan 
Ointments 
Paints 



Patent Leather 
Photographic 

Specialties 
Polish, Auto 
Porcelain 
Preservatives 
Printing 
Refrigerants 
Rubber, Synthetic 
Safety Glass 
Shaving Cream 
Soaps 
Solvents 
Stencils 
Tooth Paste 
Waterproofing 
Zinc Etching 
Zinc Plating 

and thousands 
more 



ONE FORMULA 
WORTH HUNDREDS 



ALONE MAY BE 
OF DOLLARS TO YOU 



Every formula in this book is of practical, commercial value. 
The volume is not merely a collection of "household stunts or 
experiments for the amateur, but a mine of money-making ideas 
for everyone concerned with commercial chemistry. In addi- 
tion, you will find it a quick-reference book for a vast amount of 
information that you need in your daily work. Send for your 
copy today. 

EXAMINE IT FREE 



Send No Money 
Mall This Coupon 



Prepare now to advance yourself 
to an important job by Matlie- 
matics Training. Mathematics 
is the foundation of all me- 
chanical and scientific work, 
and of all business or industry 
based on science. Without 
this essential knowledge even 
1 he most capable man is left be- 
lind while others forge ahead 
to better jobs, bigger contracts, 
more money. You need mathe- 
matics to solve technical prob- 
lems and to improve, speed up 
and check on your work and 
the work of others. 

Now you can learn mathe- 
matics by an easy, inexpensive 
. and time-saving method. A 
^very simple and extremely in- 
eresting course in book form 
ha.s been prepared for you by 
an expert who has devoted a 
lifetime to teaching practical 
men the fundamentals of this 
important subject. 

MATHEMATICS 

FOR SELF-STUDY 

By J. E. Thompson, B.S., A.M., 
Dept. of Mathematics, 
Pratt Institute 

These books start right from the be- 
ginning with a review of arithmetic 
that gives you all special short-cuts 
and trick methods that save countless 
hours of your time. Then they go 
right into higher mathematics and 
show you how simple it is when an 
expert explains it for you. In no time 
at all you will be tackling with ease 
the most difficult questions on this 
subject. 

An Expert's 
Simplified Methods 

Mr. Thompson, the author of these 
books, has had many years' experi- 
ence in mathematical training. He 
presents each practical method and problem in the clearest, 
simplest way. He gets right down to the kind of information 
that you need in your daily work. 

Send No Money — Mail This Coupon 
for FREE EXAMINATION 




A Complete 
Course and 
Reference 
Library in 
5 Volumes 

Arithmetic 

Algebra 

Geometry 

Trigonometry 

Calculus 

1598 Pages Illustrated 



D. VAN NOSTRAND CO., 

250 Fourth Ave., New York 

Send me on approval The Chemical Formulary. Within 5 days 
after I receive it, I can return it to you and owe nothing. If I 
keep it I will send you $2.00 as first payment and I will pay 
$2 00 monthly thereafter for 2 months — $6.00 In all. (5% dis- 
count for cash. Same return privilege.) (P. M. 10-35.) 

Name 

Address 

City State 

Reference 

Address 



D. Van NostTand Co., Inc. 
250 Fourth Ave., New York 

Send me MATHEMATICS FOR SELF-STUDY in 5 
volumes. Within 10 days I will either return the books or 
send you $2.95 as first payment and S2.00 per month for 3 
months— total $8.95 (5% discount for cash). 

Name 

Address 

City and State 

Reference 

Address 



L. 



(P. M. 10-35) 



Copyrighted material 
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p£t7 FOR FALL AN D 
fjnS WINTER DRIVING 



6 simple things to do now 
to save cold weather trouble and expense 





KEEP YOUR BATTERY 
AT ITS BEST 

Many a motorist unknowingly 
runs his car all summer on a 
battery with a weak or dead 
cell, then wonders why he has 
starting trouble the minute a cold wave comes 
to town. Even a fully charged battery operates 
only at about 50% efficiency in zero weather. 
In addition, your battery gets heavier starting 
loads and lights are burned longer. Have your 
battery checked now! Not the usual quick in- 
spection. Be sure a volt meter reading is taken 
on each cell. Finally — keep your eye on your 
battery and you'll keep your car out of trouble. 

CHEAP IGNITION 
INSURANCE 

It will cost you mighty little 
and save you a heap of grief 
to have your ignition system 
and electric wiring checked 
for leaks and short circuits. 
Most important, have your spark plugs cleaned 
and adjusted. Hot summer driving has prob- 
ably increased the gap between the spark plug 
points. Have them reset to 25 thousandths of 
an inch for best cold weather results. 

INCREASE THE 

GENERATOR CHARGE 

The best way to offset the 
heavy battery drain that is 
sure to come with cold 
weather starting and lighting 
is to increase the charging rate of the gen- 
erator. This is achieved by resetting the third 
brush. If your car is radio equipped your gen- 
erator charge should be boosted to the maxi- 
mum and radio listening cut to the minimum. 



RADIATOR PRECAUTIONS 

It's none too early for most 
motorists, especially those in 
the Northern States, to guard 
against a sudden drop in the 
thermometer. A half -charge 
of a good anti-freeze is your 
best insurance against unexpected zero weather. 
Before adding the anti-freeze have your radi- 
ator flushed and all hose connections tightened. 





e 



USE LIGHTER TRANSMISSION AND 
DIFFERENTIAL LUBRICANTS 




The best time to 
change your 
transmission and 
differential, lubri- 
cants is in the 
Fall. First : you 
get fresh, clean 
lubrication which 
is vital after a 
summer season, 
of heavy driving. 
Second: you get 
lighter lubricants 
which are a ma- 
terial aid in facilitating cold weather starting. 
After your old worn out lubricants are removed 
from the transmission and differential hous- 
ings, make sure kerosene oil is used to flush 
out all grit and metal grindings. But remember 
this: Because winter gear lubricants are lighter 
in body, they must be higher in quality to meet 
the extra cold weather driving demands. Play 
safe ! Use the new Veedol Gear Lubricants. 

Your dealer has them and he applies them 
according to the manufacturer's directions in 
the 1935 Veedol Lubrication Guide. 



CHANGE TO COLD- 
PROOF, HEAT-PROOF 
MOTOR OIL 

Nearly every motorist 
realizes that his car de- 
mands a lighter motor 
oil in cold weather. But 
few motorists know 
that winter motor oil 
must not only be cold- 
proof but heat-proof. It 
isn't enough that an oil 
flows freely at zero tem- 
peratures. It still must hold its body and lubri- 
cate fully after the motor is warmed up. That's 
why it will pay you to insist on Winter Veedol 
— the oil that is both cold-proof and heat-proof 
— the only motor oil used by Admiral Byrd in 
both of his famous Antarctic Expeditions. 

Change to Veedol now — the world's finest 100% 
Pennsylvania oil — sold everywhere in refinery- 
sealed cans at no extra cost. 
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STATIC 



T TLTRA-HIGH fre- 
quency radio trans- 
mission is coming in, 
and static is on the way 
out. For when the high 
fidelity tones of the 
high megacycle stations 
reach your parlor radio 
set, the nuisances of or- 
dinary broadcasting are 
gone — static, fading, and 
the rasp and chatter 
caused by fans and oth- 
er electric appliances, 
all are conquered. 

Amateur interest in 
high-frequency radio 
reception is heightened 
by the fact that three 
stations in Boston, Pitts- 
burgh and Philadelphia 
already use the ultra- 
short waves, and full 






entertainment programs 
are available for sets ca- 
pable of tuning in on the 
55.5 megacycle frequency 
of Station W3XKA, Phil- 
adelphia. Other stations 
are to be built, for the ultra-high frequen- 
cies are a step on the road to television 
and the cost of building and operating 
such transmitters is relatively low. 

Receiving sets, too, are quite simple and 
comparatively inexpensive to make, and 
there are plans developing to incorporate 
receivers for the ultra-high frequencies in 
new "all-wave sets." This would not be 
an adaptation, but a complete set would 
be added to present equipment, using the 
loudspeaker and power supply of the reg- 
Admittedly there are "dead 

cW.JWw H LcJLLojjJr, 



Top, Metal Coaxial Cable Now Available for Ama- 
teurs Receiving XTttTa^High Frequency Programs ; 
Center, High-Frequency Receiver ; /Bottom- the Dials ular . set 
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Directional Antenna of Ultra- 
High Frequency Radio Trans- 
mitting Laboratory ; Rods Are 
Used for Aerial, Which Has 
Been Lowered for Purpose of 
Picture; with This Arrange- 
ment of Rods Both Sending and 
Receiving Range Can Be In- 
creased Greatly 




> 



spots" in the ultra-high frequencies, but 
they are small and can be avoided by 
moving the aerial, sometimes only two or 
three feet. Another disadvantage has been 
interference from automobiles. This is 
overcome by moving the receiving anten- 
na at least seventy-five feet back from 
heavily traveled highways, or by stepping 
up station power. 

It has been definitely established that 
around 55:5 megacycles, static from weath- 
er does not exist. A megacycle is a thou- 
sand kilocycles or a million cycles. Ordi- 
nary alternating current operates at sixty 
cycles per second, or sixty oscillations per 
second. Oscillator tubes, part of the trans- 
mission apparatus, control radio frequen- 
cies. A station broadcasting on 1,000 kilo- 
cycles, one megacycle, has a wavelength of 
300 meters. Standard broadcasting sta- 
tions send on waves between 200 and 550 
meters long. If the frequency is raised to 
from forty to 100 megacycles, the "ultra- 
high" range, the wavelengths are seven to 
three meters. 

The big disadvantage of these ultra-high 
frequencies has been the limited range of 
transmission — twenty-five to thirty miles 
from the station. But this is offset to some 
degree by the low cost of building — many 




Transmitting Apparatus of Ultra-High Frequency 
Station Using Only 100 Watts; Note Simplicity of 
Its Construction 
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high-frequency stations 
can be erected for the in- 
vestment outlay of one 
ordinary broadcasting 
station. Power cost is 
also small, 100 watts usu- 
ally sufficing to over- 
come automobile inter- 
ference; in England ten 
.kilowatts proved ample 
for both sound and tele- 
' vision. Located in neigh- 
boring cities, ultra-high 
frequency transmitters 
do not interfere with 
each other even on the 
same wavelength with 
conflicting programs. Be- 
cause of its fidelity, it 
may prove to be the ideal 
■f . -«= type of sound transmis- 
•j ' sion for city areas. 
» Receiving outfits in- 
eluding an ultra-high 
frequency set would an- 
ticipate television so far 
as sound reception is 
concerned. Such a set would be ready to 
receive the sound part of a television 
broadcast, although it would require other 
equipment to bring in the picture. 

i M 

WRENCH IS EASILY ADJUSTED BY 



Flying Fort Carries Cannon 
*f 6- and Four Wlachine Guns 
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PRESSING THUMB ON CAM 

Pressure of the thumb on a cam is all 
that is necessary to adjust the jaws of a 
screwless wrench now being manufac- 
tured. The adjusting screw, often loose 
refractory, is eliminated. Movement 
of the cam in one 
direction closes 
the jaws with 
strong pressure; 
rotating in the op- 
posite direction it 
allows the jaws to 
open under pres- 
^ sure of a coil 
£ ^spring inclosed in 
<j the stock. It is a 
one-hand tool, 
and has been spe- 
cially designed for 
rapid and precise 
action 



Winged Arsenal Which Carries a Cannon and Four Machine Guns; It 
"s 250 Miles an Hour in Pursuit of 

Speeding four mi^sper rmrnSe^^corn- 
bat plane constructed in England carries 
a cannon and four machine guns. This 
winged arsenal is a single-seater biplane. 
A machine gun is carried in each lower 
wing and two are mounted on top of the 
fuselage. All are fired through the pro- 
peller. Each gun carries 300 rounds of 
ammunition. The cannon lies between the 
cylinder blocks of the ship's 860-horse- 
power engine and fires forward through 
the hub of the airscrew. Hidden almost 
from view in the center of the plane, the 
pilot awaits the appearance of an enemy 
squadron. The landing gear and wheels 
are sheathed, giving the plane's lower ex- 
tremities the appearance of the legs and 
claws of a great bird 

W '( 





WAXING^ KEEPS- MELONS FRESH 

CantaMopeprc'ileaae^d "ripe*mij$p be re- 
ceived by consumers thousands of miles 
away in the same condition they came 
from the vine&by the introduction of a 
waxing process deAtelojp^d_b y a C alifornia 
company. "Coated wim^thin layer of wax, 
the fully matured fruit by proper refrig- 
eration can be kept edible for five weeks. 
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Safety Leap to Life Net Caught by 'Magic Eye* 






Down He Comes, a Daring Fireman Demonstrating 
How Leap - from Burning Building into Net Should 
Be Made; Ultra-Fast Camera Caught It 



How to leap safely from a burning build- 
ing into a life net was demonstrated re- 
cently by Leroy R. Greenhaw of the Los 
Angeles fir- e-dgpaTfment. With* a "magic 
eye" camera, which records action swiftly, 
trained on him, the fireman jumped from 
the top of an eighty-five foot drill tower 
into a net held by his comrades. The cam- 
era caught him right at the start, leaping ^ 
in standing position. But as he neared thf*^^ 
net, he drew up his legs gradually untuS^ 
he was in sitting position when he landed. 

fto? e 

STRIPER PAINTS SIX LINES 
IN DIFFERENT COLORS 

Gripped in the 
hand like a pistol, 
an ad j ustable 
multi-color strip- 
er can apply two, 
four or six lines, 
each of a different 
color, to any sur- 
face simultane- 
ously. A trigger- 
like lever pressed by the thumb controls 
its operation. Color cups are ranged fan- 
wise around the handle and adjustable 
screws regulate the flow of paint to the 
striping nibs, two of which slide back and 
forth to fit the contour of the surface bey^>^ 
ing striped. A revolving guide is suitable v, 
for use in any position. 

%2>i — ■ — 

SAFETY BOX LIKE BIG PADLOCK 
CAN BE FASTENED ANYWHERE 

Handy protection for the traveler's val- 
uables is offered by a portable safety box 
with a lock which 
is attachable to 
bedposts, chairs, 
steering wheels or 
any other station- 
ary object around 
which the hasp 
will fit. The safe, 
which resembles 
a mammoth lock, 
is a roomy two- 
section steel telescope case, 
are automatically sealed tc 
lock is closed. 
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Slopes of Norris Dam Rising to Tame a River 




0 SIMPLE LOCK FOR AUTO TAG 
GUARDS AGAINST THEj^ Q ^ 




Top, Anti-Theft Plate Assembled; Bottom, Parts 
That Lock the Plate on Bracket 

Simple and inexpensive, an anti-theft 
locking device has been devised for auto- 
mobile license plates. It consists of two 
bolts for mounting the plate in the usual 
manner and two locking buttons. Once in 
place, the buttons and bolts cannot be re- 
moved without destruction and without 
marring the face of the plate. The inven- 
tor hopes to obtain cooperation of state 
vehicle license departments in manufac- 
turing the lock buttons so the name of the 
state will appear on one button, the year' 
on the other. 

ft a ClIGHT STEAM BOILER IS RIVAL 
&J\ OF DIESEL IN EFFICIENCY 

Highly^-ctfm^'act and light in weight, a 
steanr' boiler has been developed which 
rivals the Diesel in power efficiency and 
is especially adapted to use in locomotives 
. and the narrow hulls of submarines, de- 
V^stroyers and other war vessels. The steam 
^generator weighs only one-fifth as much 
■^*as the ordinary oil-fired watei-tube boiler 




and occupies only one-half the spac% of 
the usual marine boiler. When the boiler 
is forced to full steam output an efficiency 
of eighty-eight to ninety per cent is ob- 
tained compared with seventy-five per 
cent in the standard marine steam plant. 
It can be brought from cold to full steam 
generating capacity in four to eight min- 
utes, and changes in load are quickly han- 
dled. Air and fuel, any type of fuel oil can 
be used, are blown into the combustion 
chamber at more than 1,200 feet per sec- 
ond, faster than sound travels. The boiler 
develops 600 pounds pressure to the 
square inch. Ability to heat and cool rap- 
idly, and invisibility of exhaust gases make 
the new type boiler advantageous for use 
iri submarines. 

I uJ- 

FIBER? FOR PACIFYING CANARY 
STOPS FEATHER PULLING 

Hung in the cage to keep the birds from 
pulling feathers and overeating, fiber tas- 
sels are offered to pacify canaries. The 
tassel, made of sterilized Mexican pearl 
fiber, is treated to prevent the breeding of 
mites. Should the canary eat the fiber, 
there is no danger of harming the bird. 




Fiber Tufts Are Shown Attached to Cage on Level 
with the Canary's Head 
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Model Plane Built to 



7 ~& HaA/H^ • 

Scale from Photographs 



Constructed of odds 
and ends with simple 
tools, a scale model of a 
Pan American clipper 
plane is complete to ra- 
dio antenna and lighted 
cabin. Fred J. Huase of 
Chicago built the small 
transport from photo- 
graphs of the giant clip- 
per in Popular Mechanics 
Magazine, on a scale of 
about one-fourth inch. 
Materials in the plane in- 
clude balsa wood, pins, 




toothpicks, guitar string, cardboard, type- 
writer paper, Cellophane from cigarette 
packages, isinglass, fish cord and bell wire. 
Tools used in the construction were tweez- 
ers, pliers, knife, scissors, rule, pencil, 
compass and sandpaper. A round jar top 
could be substituted for the compass. Toy 

IS! 5 



Electric-Bell Signal on Car Used as Substitute for Horn 



Intended to replace - the horn, an elec- 
tric-bell signal for automobiles has been 
produced in England.' , ' Horns have been 
outlawed in London arid noise-abatement 
campaigns are starting in New York and 
other cities, attention being directed par- 
ticularly to the blowing of raucous horns 
at night. A bell would provide the means 
for warning pedestrians and other drivers. 
The signal, which has chime-like tones, is 
housed in a waterproof metal case. Pres- 
sure on the usual horn button on the 
steering wheel will operate the bell 




Bell Signal between the Headlamps Is Tested as 
Substitute for Noisy He 



operate me oen. substitute tor noisy Horn 

tduA***si , I HO M 11. 
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Top, the Builder Working 
on Model Clipper; Bottom, 
the Midget Craft, Com- 
plete to Lighted Cabin; 
Wings Are Ridged Like 
Those of Original Plane; 
the Model Was Made 
from Photographs 



•'auto light bulbs and a flashlight battery 
• -enable the builder to light the cabin by 
flipping a switch. The model is well-bal- 
^anced, floating exactly at the water-line 
when tested in large basin. Materials for 
.. the ship cost less than $8.00, and the build- 
er spent about eight weeks on the model. 
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Plane Without a Tail Is Designed for Safety 





The "Arrowplane" in Flight (Top) and on the 
Ground; Note Space in the Cabin 

oped to such an extent that much of 
skill ordinarily required for piloting is 
not essential. The seat accommodates pilot 
and passenger. The designer, Waldo D. 
Waterman, expects the ship to sell at less 
thanjpresent planes of the same size. 

T$?( — 

^WEATHER GAUGE FOR DESK TELLS 
TEMPERATURE AND HUMIDITY 



3 



Hung on the wall 
placed on the desk, a 



like a calendar or 
small combination 



Easy to take off, fly and land, the latest (^hermometer and humidity guide tells at a 
"flivver" plane built for experimental ^glance the tem- 
work by the bureau of air commerce ha s^ p erature and rel 
no tail. Instead, it resembles an arrow. A^^tive humidity, 
ninety-five horsepower motor, located at ^horizontal di 
the rear of the cabin, gives the small craf>«Ja cross the to 



a top speed of 110 miles per hour and a 
cruising speed of ninety-five miles per 
hour. It takes off and lands at about fort 
miles per hour. Its twenty-six gallon tank 
holds fuel for 350 miles. A special devic 
which makes it almost impossible to stall 
the plane completely or make it spin can b 
installed, but even without this safety fea- 
ture, it has been found impossible to hold 
the ship in a spin, no matter how the con- 
trols are handled, the maximum being two 
turns. Simplicity of handling has been de- 





^records the hu 
dity. The ther 
meter run 
vertically up th 
side. The instr 
ment is three an 
thre e-e i g h th 
inches wide, four 
and five-eighths 

inches high and seven-eighths of an inc 
cleep. It has a standing easel that fold 
Sfek to permit hanging anywhere. 
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The LATEST 

for the 



New Fields Opened In 
The Fascinating Art of 
Metal Working and Welding 

Now Available 
for Everyone 





SOME of the hun- 
dreds of articles the 
home craftsman can 
make with a simple 
sheet metal-working 
outfit, and rolling the 
side for a wastebas- 
ket in the shaping 
machine, one of four 
units in the outfit. 






LEFT, operating the compact air-cooled spot welder which makes semi-continuous welds 
in metal one-twentieth of an inch in thickness or lighter, and, at right, punching holes 
with the aid of one of the attachments on the shaping machine. 

w. mIgee 7 



AKE a sheet of cardboard, a pair 
of scissors, a pot of glue and a 
can of paint. (Jut out a design 
for a wastebasket. Glue the 
edges together, paste the bottom to the 
sides and paint it inside and out. Not 
much of a task, is it? The trouble is 
tifiat it 's not much of a basket either. 

But suppose you had used sheet metal 
instead of the cardboard and could have 
done the job almost as easily and 
quickly. You would have had a substan- 
tial metal basket instead of a tlimsy card- 
board one. That s the opportunity open 
to home craftsmen today. 

With the aid of a new portable metal- 
working outfit, you can make articles of 
sheet metal almost as easily as though 
you were working with cardboard. You 
can cut, bend, weld and paint the pieces 
going into a wastebasket, for instance, in 
less than half an hour and at a cost of 
less (jJ&D twenty cents, 



To realize the possibilities, simply look 
around your home, shop or office and jot 
down the innumerable articles made of 
sheet metal or in which sheet metal can 
be substituted for other materials. 
You'll find trays, stands, baskets, chajrs, 
stools, racks, shelves, bric-a-brac, tables, 
lamps, radiator covers, fire screens, win- 
dow screens, soap holders, bird cages, 
lawn ornaments, lunch boxes, ice boxes — 
almost an endless list. 

With the metal-working equipment, 
making these and literally hundreds of 
other useful articles becomes an easy 
matter requiring neither special skill nor 
technical training. It's just a matter of 
substituting the sheet metal for your 
cardboard, a motorized jig shear for the 
scissors, a metal shaper for your hands 
in bending the parts, a portable electric 
welder for the glue and a portable 
sprayer for the can of paint and brush. 
Sheet metal working, of comae, is not 



fin twenty cents. ^„ . ^ . _hheet metal working, ot comae, is not ✓ 
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GUTTING out a metal cat on the jig shear as the first step in making a lawn 
ornament. The shear is operated by a one-fourth horsepower motor. 



new, but it has always offered difficulties 
for the home craftsman. Usually it has 
meant tedious hours with tin snips, sol- 
dering irons and other hand tools with 
unsatisfactory results often rewarding 
days of effort. This new sheet metal- 
working outfit applies to the home work- 
shop on a miniature scale the same 
methods used by the factory and opens 
to the home craftsman all the advantages 
of sheet metal as a material plus an ease 
of handling and assembling heretofore 
unknown. It offers not only an interest- 
ing and absorbing hobby with a very 
practical application, but a chance to 
make money by converting the hobby 
into a business. 

It all started when C. A. Frick of 
Muncie, Ind., visited the shop of a friend 
and found a queer metal contraption 
standing on a bench. 

"Looks like a baby welder," Mr. Frick 
observed. 

"You guessed it," replied his friend. 
"It's a plaything. Want to try it?" 



Mr. Frick did. He took it home, set 
it up on the kitchen table and he and 
his son went to work. They welded 
handles on pots and pans in the kitchen, 
they made crude baskets and pieces of 
bric-a-brac. But they had their troubles. 
The welder over-heated and each weld 
threatened to be its last. Mr. Frick de- 
cided to build a spot welder of his own 
and the one he produced is one of the 
four complementary units of the sheet 
metal-working outfit. 

This welder is air-cooled, of the two- 
heat type, can be operated from any 
house supply of alternating current with 
the use of appropriate fuses, is virtually 
silent in operation, has a foot-tread con- 
trol and can be used with metal one- 
twentieth of an inch in thickness or 
lighter. It makes semi-continuous welds 
of all sheet metal or wire offering re- 
sistance to the passage of electric cur- 
rent, and two pieces of metal can be 
welded securely simply by placing them 
together and bringing the points in con- 
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USING the shaper, above, to 
curve the side in making a 
metal wastebasket. Attach- 
ments for the shaper are sup- 
plied for rolling and beading 
flat sheets, crimping and flang- 
ing, punching and all other 
operations in forming. Right, 
using the spot welder which is 
operated by ordinary house 
current of the alternating type. 
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tact with the metal repeatedly by operat- 
ing the foot tread. 

When he had developed a satisfactory 
welder, Mr. Friek began thinking about 
cutting and shaping sheet metal. He re- 
membered the kinks and wrinkles which 
usually resulted when he operated tin- 
ners' snips. So he decided to build a 
small and compact power shear to do 
this unwieldy job. The result was the 
second unit of the metal-working outfit 
— a jig shear driven by a one-fourth 
horsepower motor. This shear cuts 
metal like butter. It has only a one-six- 
teenth inch stroke which makes it safe 
and will cut twelve to fifteen feet per 
minute in straight slits, circles, curves 
or irregular designs. Inside cuts can be 
made by a vertical adjustment of the 
high-speed steel blades. 

For shaping the sheet metal, he de- 
veloped a hand-operated former capable 




THREE of the four units of the metal-work- 
ing outfit are shown above — the paint 
sprayer, the spot welder and the metal 
shaper. The fourth Is the jig shear which is 
illustrated elsewhere. Below, using special 
forms on the shaper for malting bends. 




A FEW of the many articles made with the metal-working outfit are shown at the top. The 
wastebasket in the center can be made with the aid of the outfit in less than half an hour and at 
a total cost, including finishing and decorating, of less than twenty cents. Note the simple form 
of assembly and construction. Below, the spot welder is being used to attach the bottom to 
a wastebasket and, at right, a strip of metal is being shaped on the former. 
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Painting and d ecorating the finished article with the sprayer requires 
only a few minutes. Note the wide application of the outfit as shown 
by the articles in the border, all made with the aid of the metal-working 

equipment. 



of bending, folding and making all types 
of seams. Attachments are supplied for 
rolling and beading fiat sheets, crimping 
and flanging, punching and all other 
operations in forming. With the former, 
it is possible in a few simple operations 
to turn out sheet metal in any shape de- 
sired by running it through the machine. 

To complete the equipment, he ob- 
tained a motor-driven paint-spray outfit 
for finishing the articles. The spray 
table is surrounded on three sides by a 
• metal shield, and a revolving stand for 
the article makes application simple. 



"With these four pieces of equipment, 
working with sheet metal becomes sim- 
pler, easier and quicker than working 
with wood. Take the matter of making 
the wastebasket, for instance. The sheet 
metal is straight cut to size by running 
it through the jig shear. The edges are 
bent in the metal former and spot welded 
together to form the sides. The bottom 
is cut, folded on the shaper and put in 
in reverse to be welded. Wire is wound 
around a rod, pulled apart and spot- 
welded around the top. Lacquer spray- 
ing and deco- ( Continued to page 130 A ) 
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Boat Resembling a Whale ^ttains^fligh^^e3ft 





Latest High-Speed Craft Traveling at Fast Pace with Little oflts Bottom Touching the Water; Note- 
Unusual Construction Enclosing the Entire Upper Section to Produce Resemblance to Whale 



Having something of the appearance of 
a whale, the latest speed boat is stream- 
lined, even to a hood over the driver's 
compartment. This hood conforms to the 
general lines of the craft. The boat, built 
of three-ply wood, measures sixteen feet 
in length, has a beam of six and one-half 
feet and a height of four and one-half 
feet. It is powered with a four-cylinder 
Ford engine operating through a V-drive. 
While the bottom is of new design, it em- 
bodies the conventional hydroplane step 
which enables it to skim over the surface 
at high speed with but little of the bottom 
submerged. The craft has been tested at 
high speeds. 

"AIR-CONDITIONED" WASP ARMY 
WILL FIGHT COTTON PEST j 

Brought overseas in an aii^condmoned 
( transport, three squadrons of Egyptian 
*\vasps will wage war on the pink boll- 
^worm, most dreaded cotton pest in the 
rid. Previous attempts to import the 
wasps, which have successfully protected 
Egyptian cotton fields, failed because they 
ould not survive the long journey to the 
United States. Air-conditioned shipping 
solved the problem. Before being turned 
loose against the bollworm by the depart- 
ment of agriculture, the wasps will be 
given time to incraase their army. 

t. F.. Ci^^t, 



ROAD OR RAIL TRUCK SPEED 
DELIVERY OF FREIGHT 



For converting standard vehicles for 
service on highway or railroad, a simple 
unit is available. Its retractable pilot 
wheels can be installed on truck or bus, 
enabling the railroads to meet highway 
competition. The equipment permits store 
door pick-up and delivery without re- 
handling; reduces operating costs, since 
the vehicles have a smooth track instead 
of rough pavement on long hauls; develops 
new business through extension of service 
not reached by rail, but which can be 
reached on highways connecting with 
near-by railroads, and permits high speed, 
both on road or track, with^safety.rt 






Arrows Indicate the Small Pilot Wheels Which 
Guide Vehicle's Wheels on Rail 
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AIR MASSES Tell 



TROPICAL PACIFIC AIR MASS I 




Left, Transport Pilots 
Receive Weather Re- 
ports by Radio Every 
Fifteen Minutes; Be- 
low, Cross Section of 
"Cold Front" Moving 
in from North Pacific 
to Displace Warm-Air 
Mass from Tropics; 
Note How Warmer Air 
Rises above Sloping 
Front of Invading Po- 
lar Mass; in Circle, 
Dr. G. H. Taylor, Chief 
Meteorologist of Gen- 
eral Air Lines, Broad- 
casting Weather Data 
to Pilots 



POLAR PACIFIC AIR MASS 



j^OWN from the Arctic rolls a vast body 
of cold air, continent-wide, moving 
toward a head-on collision with a warm 
. air mass out of the tropics. Squalls ahead! 
At an air-line terminal a pilot climbs 
aboard a transport plane. He has his or- 
ders and his weather chart. He knows the 
flying conditions along his route, the most 
favorable altitude and winds, perhaps he 
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CROSS SECTION OF A "COLD FRONT" NOTE THAT WIND 
DIRECTIONS AND VELOCITIES, TEMPERATURES, EVEN 
H U M 1 D ITY, VARY 6 RE AT LY AT DIFFERENT ALTITUDES 



knows already at what airport he 
must drop down to wait out a 
storm. As long as thirty-two 
hours before those two conflicting 
air masses meet and "make" 
weather, the air-line weather ex- 
perts have calculated the effect 
and charted their predictions. This 
system of prophecy based on air- 
mass analysis is revolutionizing" 
weather forecasts. So efficient is- 
the method that the United States weather 
bureau is adopting its principles. 

Air-mass analysis is based on the fact, 
that the atmosphere is not a single body 
but many large bodies of air, each with 
distinct characteristics of temperature, hu- 
midity, velocity and density. They may be 
hundreds of miles in extent and several 
miles high, moving forty to fifty miles an 



w 



m • -- 



Cop' 



Future WEATHER 




hour or perhaps stagnating at two or three 
miles an hour. Two or three such masses 
meeting and interacting precipitate unset- 
tled weather. Polar masses are cold and 
dry. Masses originating in equatorial areas 
are warm and moist. These two types most 
commonly affect weather in the United 



Left, Balloon Released at Weather 
Bureau and Man Noting Position 
at Thousand-Foot Levels to Check 
Wind Direction and Velocity; 
Right, Charts Show Tropical Pa- 
cific Air Being Supplanted by Mod- 
ified Polar-Pacific Mass (NPPM) 
Bringing Rain to Los Angeles, 
Clearing as Polar-Pacific Air Ap- 
proaches; Globe Shows Typical 
Air-Mass Situation 



States. Unsettled weather usually occurs 
along the front of an air mass, because of 
interaction there between it and the mass 
it is displacing. In the path of a "cold 
front" advancing from the north will occur 
rapidly falling temperatures, squalls of 
rain or snow, and violent gusts of wind. 
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as they climb their courses are checked 
with "theodolites" to determine direction 
and speed of upper winds. The findings 
are collected by telegraph at a central 
forecasting station. With the data at hand, 
the meteorologist can calculate the width, 
length and height of air masses, for each 
mass will have identifying traits through- 
out. Long curved lines are plotted on blank 
maps to designate "fronts" of air masses. 
Within their boundaries are printed fig- 
ures and symbols representing tempera- 
ture, velocity, humidity. With the map 

(Continued to page 128A) 



AIRWAYS EQUIPPED WITH TELETYPE 

AIRWAYS NOT EQUIPPED WITH TELETYPE — 

0 AIRPORTS WHERE VERTICAL ASCENTS ARE MADE 
DAILY TO RECORD WEATHER 



The warm front brings 
rising temperatures and 
sometimes rain out of the 
south. Since the front of 
an air mass is a sloping 
plane, regions of unset- 
tled weather often cover 
areas hundreds of miles 
broad and long. 

Picture a polar air mass 
that occupies a large part of the country. 
The weather is clear and cold. Up from 
the south blows a tropical mass. Meeting 
the polar air, it is forced to rise, for warm 
air is lighter. As it rises into the colder 
upper atmosphere its heavy freight of 
moisture precipitates as rain, hail, sleet or 
snow. The weather man can calculate how 
much precipitation there will be if he 
knows the relative humidity of the mass. 
To predict the type of precipitation he 
must know the temperature of the body of 
air through which it will fall. Snow is 
frozen while in vapor form, while sleet and 
hail are rain which freezes as it drops. 
Thus it is important not only to know the 
temperature, but the level at which that 
temperature occurs. 

Every day government weather bureaus 
send airplanes three or four miles high 
with delicate instruments to record auto- 
matically temperatures, humidity, and 
density at various altitudes. These obser- 
vations are made at a score of stations. 
At others, free balloons are released and 




Weather-Bureau Pilot, Top, Reports by Radio to 
Airport Officer, Below; Map Shows Teletype-Radio 
System for Distributing Weather Information 



POPULAR MECMNItjS / 

"Flying Scooter" Ride Has Motions of PI 
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Plane 



Giving the rider sensations of 
an airplane flight, a new amuse- 
ment park device is the "flying 
scooter." Framework supports 
small cars suspended from steel 
"arms" by cables. As the frame- 
work is revolved by an engine, 
the cars swing outward. Vertical 
fins, attached to the car at front 
and rear, can be manipulated by 
the rider to change the direction 
of the swing. 





Top, One of the Cars in Which Amusement Park Visitors Get a New Thrill; Bottom, the Device in Mo- 
tion; Note Fins at Front and Rear That Permit Rider to Alter the Direction of Car's Swing 

HIGHWAYS PAVED WITH SALT other material and rolled to a firm sur- 
COST LITTLE TO MAINTAIN «- " face > or li can be P^ced alternately in lay-_ 

ers. The salt soon permeates the entire' 
Rock salt is proving an efficient and • mass b y cap illary attraction. It compacts 
economical paving material on farm-to-v the clay into a concrete-like consistency 
market roads where traffic is light. An *^ and crystallizes the road surface, making 
eighteen-foot salt highway can be built 
for about $450 a mile. In road construc- 
tion, rock salt can be mixed with clay or 

u 




it shed water during a rain, so that it does 
not become slippery or muddy. About 
twelve tons of salt are used to the mile^ 
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'Auto* Driven by Pedals Has Room for Three 




There's no gas or oil to 
buy when onfi__Be_rJ±n_ 



family sets out for a spin. 
But it's a case of "no 
work, no ride," for their 
motorless car is operated 
by pedals and passengers 
and driver must do their 
share. The machine has 
places for three. The 
passengers sit on bicycle 
saddles, the two in the 
rear resting their hands 
on a bar as they pump 
the pedals. The pedals 
connect with gears trans- 
mitting the power to the 
wheels. The car has a 
regulation steering wheel. 
It is equipped with four 
wheels taken from bicy- 
cles. When all the pas- 
sengers are working, it 
can go more than twenty 
miles an hour. 

Passengers Operate Motorless 
Car by Pumping Pedals Which 
Transmit Power to Wheels 



Exhaust Gas Peril Removed 



Eliminator 



L y Carbon monoxide, the deadly gas from 
T I V .automobile exhausts, can be removed from r~^- - 
the air by an eliminator developed by two 
j^l Colorado inventors who sought a way of ^ 
— lessening the danger to mechanics work- 
t ^ «jng in gas-filled garages. Starting with a^ 
V ^unit thirty inches high and fifteen inches 
n diameter, they plan to build a compact * 
liminator for permanent installation on > 
^■^noving vehicles, to help rid city streets ^ 
of the fumes. A rubber tube connects ex- * 

aust gases to the eliminator, fresh air be- 
ing added through small holes in the pipe^S 
I^^QV^ust before it enters the unit. The hot ex- 
aust fumes are exposed in the eliminator 
o hot, electrically energized, platinized 
re coils which destroy carbon monoxide ^& 

replenishing the oxygen. Tested for Si 
onths in a garage, the instrument kepC~^ 
the air constantly free from gases. It is 

expected to make possible the use of gas- photo and Diagram *u ow 7 How carbon- Monoxide 

Oliiye ^€gnbustiorfVBnginq(S in^mines. ^ Eliminator Unit Is [Attached to Auto Exhaust 





Monoxide Gas Is Consumed 
over Hot Electric Coils and 
Special Refractory Element 
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Soaf? Bubbles Find Leak ifi 

By introducing nitrogen gas into lead- 
sheathed telegraph cables and then paint- 
ing the outside ywith a soap solution, 
Western Union Engineers are enabled to 
find leaks. BuBbles appear at any tiny 
crack or hole, indicating spots where 
moisture might enter and damage the pa- 
per insulation wrapped around each wire. 
If the insulation becomes wet, service will 
be interrupted. The soap-bubble process 
is applied at splices in the cable. Leaks 
between splices are located by measuring 
the gas pressure at several points and then 
plotting the gas-pressure readings with 
respect to the length of the cable. Low 
points in the curve so obtained indicate 
leaks. In making the gas-valve connec- 
tions, the cable 
sheath is punctured 
with a tool that cuts 
a small disk out of 
the sheath without 
injuring the paper 
insulation. The 
valve stem is then 
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attached by mounting a small metal col- 
lar around the base of the stem and fill- 
ing the collar with solder. Standard tire- 
valve insides are employed in the stems. 
To locate minute leaks, a differential 
pressure meter is used. Remarkably sen- 
sitive, this instrument is capable of indi- 
cating differences of pressure between 
two points in a cable as small as .00005 
pound. The meter also shows the direc- 
tion of gas flow within the cable, toward 
the leak, and by attaching it at several 
points in close proximity to the theoreti- 
cal location of the leaks shown by plot- 
ting pressure curves, the exact span in 
which the leaks occur may be located. 
Tests on underground cable are made in 
the same way, except that readings are 
taken on sections within manholes. 



Top, Testing a Cable; Center, Equipment Attached to 
Cable; Bottom, Graph Showing Location of Defect in 
the Sheath 



COur Bureau of Information will answer 
questions regarding articles in this mag- 
azine, if accompanied by return postage. 
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Tattletale TRADE- 




Top, Brains of the "M. O." System, the 
Sorting Machine Which Shuffles the Cards 



CPOTTING crooks by their 
"trade-marks" is the latest po- 
lice magic. Detectives call it 
analysis of the "M. O." — short for modus 
operandi, a crook's method of operation. 

No one can escape his habits, and that 
fact leads even the shrewdest criminal to 
leave clews that become quite transparent 
to the M. O. expert. Sometimes it is a 
mere word, or a tattletale mannerism; 
other times, it is a pet instrument, or the 
way the criminal uses it, that betrays him. 

A cruising prowl car swung its spotlight 
upon a furtive figure slinking out of a dark 



Kit of Burglar Tools Taken from Suspect, and Meas- 
uring the Jimmy Marks on a Garage Door 
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MARKS of Crime 



alley. An officer stepped out 
and quickly "fanned" the 
stranger. In the lining of the 
man's overcoat, he found a 
short steel bar, curved at one 
end, with a chisel-like point 
at the other. It was a bur- 
glar's jimmy. The suspect re- 
fused to talk; but at head- 
quarters, an hour later, a 
clacking black machine spoke 
eloquently. 

A detective put calipers on 
the jimmy, then placed a tall 
stack of cards in a mechanical 
sorter and pressed a button. 
As hundreds of cards rapidly 
shuffled through the machine, 
a small pile of cards slowly 
grew in a metal compartment 
at its side. Each was the rec- 
ord of a crime in which a 
half-inch jimmy had been 
used. All over town, this bur- 





Punching Information about a Crime into File Card, 
and a Typical Code File Card 



glar had left a trail of half-inch jimmy 
marks. That fact alone opened up a de- 
tailed history of crime that sent him to 
jail for a long sentence. 

Over the United States, similar machines 
are using their uncanny powers of deduc- 
tion to "break" unsolved cases. Finger- 
prints play only a small part in linking 
criminals to their handiwork. The hotel 
burglar, the sneak thief, the footpad, the 
gunman — each of these has his character- 
istic traits and every individual has his 
own trade-mark. 
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Left, Selecting Cards 
from Police Files for 
Analysis by Robot De- 
tective; Below, Typical 
Photos from Police 
Records Showing Bur- 
glars' Methods of En- 
tering Buildings 




"What's his M. O.?" a detective will ask. 
Given this information, he can use the 
sorting machine to run swiftly through 
thousands of separate cases cramming po- 
lice files, marshaling crime after crime 
until common clews point to the guilty 
person. 

Such a trail was left by a "barefoot bur- 
glar" at Berkeley, Calif. Night after night, 
three or four houses were entered and 
ransacked while the owner slept. The po- 
lice learned to know the burglar by three 
trade-marks: First, he worked barefooted 
or in stocking feet. Second, he tied the 
window curtains back for a quick getaway. 
Third, he carried his loot from job to job, 



often discarding less desirable ar- 
ticles in another house. 

Finally, early one morning, an 
ex-football player victim brought 
him down in a flying tackle. The 
police did not need a confession to 
connect him with a long series of 
crimes — study of his M. O. al- 
ready had done that. 

Fast automobiles no longer can 
carry the crook away from his 
past record — it now travels ahead 
of him, thanks to a new code lan- 
guage spoken by eighty-two per 
cent of the police departments in 
the country. Years ago, the department of 
census found that mechanical sorters could 
be used for classifying huge masses of facts 
and figures, simply by translating each fact 
into a number code, then punching out 
that number in an index card. In secret 
police files, myriads of records are filed 
according to such a code, outlined by the 
department of justice. Long cards, each 
bearing as many as eighty vertical col- 
umns of figures, list necessary data. With 
a mechanical punch resembling an adding 
machine, an operator records information 
on these cards. One card thus may store 
up dozens of bits of information, and can 
be read instantly by one familiar with the 
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code. The brain of the whole sys- 
tem is a secret code-book in which 
every trade-mark has a number. 
If a bandit threatened to kill his 
victim, it might be indicated in 
the trade-mark column by the 
numerals "874"; while "891" might 
show that he asked the victim for 
a cigaret, and "142," that he used 
a toy gun. In the records of the 
Los Angeles sheriff's office, thou- 
sands of such trade-marks are 
listed. Run your eye down the 
list of key numbers and you find 
such telltale actions as the fol- 
lowing: 

Chewed tobacco; wore rubber- 
soled shoes; played the radio 
set; called on the telephone; wore 
a mask. One bandit had blind- 
folded the victim; another cut 
telephone wires or hid behind a 
tree or had a deformed hand or 
followed the victim home v 

Once the information has been 
punched into the cards, the me- 
chanical mind is ready to function. An- 
other machine sorts them, 400 a minute, 
picking out those for which key buttons 
have been set. A detective can "ask" the 
machine for all crimes committed on the 
tenth of the month by a red-haired bandit 
wearing tennis shoes, and receive a neat 
pile of cards listing the ones in which 
those factors figured. Piecing together 
clews and descriptions by witnesses, de- 
tectives sometimes construct a "hypothet- 
ical criminal." Then, by setting the selec- 
tor keys, they can pick out all cases where 
the criminal answered this description. 

Not long ago, a' burglar entered the 
home of a California minister. An officer 
analyzed the burglar's M. O. and sent a 
description to all police departments on 
the Pacific coast. The Spokane police re- 
sponded by sending fingerprints, a photo, 
and a complete description of the man re- 
sponsible. This burglar confined his at- 
tention entirely to ministers. Entering a 
strange town, he would watch the news- 
papers for church announcements, and 
would confine his operations to times when 
the minister would be away from home 
filling a speaking engagement. 

M. 0- analysis sometimes enables detec- 

< Continued -to page 114A) 
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Wind Pressure and Suction on Airplane Wings Tested by Rac- 
ing Auto Fitted with Wing and Delicate Recording Gauges 



AUTO REPLACES WIND TUNNEL 
IN TESTING PLANE WINGS ' * 

Airplane wings are tested at one-fiftieth ' . 
the cost of wind-tunnel experiments by a.^ 
specially equipped automobile. A section "^J" 
of a wing is mounted vertically above the 
front seat. Tubes lead from the wing sur- 
faces to a sensitized chart surrounded by 
fluid gauges. When the car is driven at 
racing speed the wind suction and pres- 
sures on the wing are recorded photo- 
graphically on the chart. 



PEN-SIZE SCALE FOR LETTERS 
FINDS POSTAGE REQUDJED 

fto^U^O^H^C Resembling a 

fountain pen in 
shape and size, a 
pocket scale accu- 
rately weighs let- 
ters and other mail 
up to eight ounces. 
An accompanying 
circular indicates 
the amount of 
postage required 
according to 
weight shown. 
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qu£nt lower landing 
speed. Tests by engineers 
on the Sikorsky S-42 of 
Pan-American Airways 
showed that when an en- 
gine was stopped the 
brake made it possible to 
correct for loss of power 
by the use of the rudder 
alone, instead of by the 
usual method of rudder 
and ailerons. It was 
pointed out that in case 
engine failure was caused 
by a broken part, com- 
plete destruction of the 
engine and breakage of 
expensive parts could be 
prevented by the use of 
the propeller brake. The 
brake for four motor's 
weighs only fifty-five 
pounds complete. 
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Builder with His Odd-Looking Vehicle That Runs on One Wheel; Note 
Small Motor Used for Propulsion 



ONE-WHEELED MOTORCYCLE 
RUNS ON LOW POWER 

Driven by a one-cylinder engine, a one- 
wheeled motorcycle has been tested suc- 
cessfully in California. The vehicle is a 
wheel within a wheel, with the motor 
driving the giant outer wheel. A secret 
steering device allows the rider to sit up- 
right while the wheel leans in turning. 



REED ORGAN GIVEN 
BIG VOLUME 
BY AMPLIFIER 

Volume and tone of a 
large pipe organ are im- 
parted to a small reed 
organ by an electric pub- 
lic-address system in- 
stalled by Ralph Leister 
of Pennsylvania. Sounds 
in the instrument are picked up by the mi- 
crophone, amplified and sent out through 
five speakers. A switchboard controls the 
speakers. Colored lights back of the grill 
are operated ftfom^he consqle. 
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PROPELLER BRAKE FOR PLANE 
MAKES LANDING EASIER 

Airplane pilots can make smoother and 
easier landings by the use of a recently 
developed hydraulic propeller brake which 
eliminates "windmilling" when the throt- 
tle is closed, causing the flow of air over 
the wing adjacent to the propeller to be 
smooth instead of turbulent. This results 
in a higher lift for the wing and subse- 




i 



POPULAR MECHANICS / to , 

Radio Gar Tours City Giving Safety Lq£tures 
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Top, Right, Radio Car with Loudspeaker ; 
Left, Talking from Car; Right, Safety Lec- 
ture Broadcast from Headquarters 

If you cross a street against a 
traffic light in Je rsey Citv, 
you may hear a loud voice warn- 
ing you to wait. It is the "Voice 
of Safety," broadcasting on a two- 
way radio set in the police acci- 
dent-prevention car. Touring the 
city and watching for traffic violations, the 
police broadcast from the loudspeaker on 
the car roof as they travel, telling a mo- 
torist if he makes an improper turn, warn- 
ing a housewife at work that she is lean- 
ing too far out of the window, advising 



children to keep off the street. An upright 
metal pole at the rear acts as antenna for 
the transmitter. With the two-way radio 
system the officers can broadcast through 
the portable microphone in the car or 
transmit lectures from police headquarters. 



Dual*Operated^V^ater Cycle Propelled by Hand or Foot 
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Built to accommodate several 
passengers with safety and com- 
fort, the latest water craft is pro- 
pelled either by hand or foot. The 
operators sit in the center, facing 
each other on seats resembling 
bicycle saddles. Pedals connected 
with a paddle wheel drive the cy- 
cle through the water. The oper- 
ators can run it either standing or 
sitting down and any passengers 
can lend a hand at the same time. 
The cycle is shaped like a scow. 




Operators Face Each Other on Dual-Operated Water Cycle Run 
by Hand of Foot, Standing or Silting Down 
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Under Its Modern "Jacket" the "Hiawatha" Is a Standard Oil-Burning 
Steam Engine Stepped Up for Hundred- Mile -an- Hour Speeds 



rpOUR hundred and ten miles in 390 
minutes from Chicago to St. Paul! 

Bill Dempsey pilots the Milwaukee 
road's speedline train with his eyes. The 
"Hiawatha" runs itself — almost. Bill 
Dempsey's hands are busy, but not with 
the throttle. They reach over to twirl a 
valve, or yank a lever that releases the 
blowout cock to clear the boiler. A hand 
grasps the automatic brake as a curve or 
railroad crossing rushes toward him. 
Mostly, Bill Dempsey's hands keep busy 
pulling the whistle rope. He leaves the 
throttle alone. 

"Set her a bit over ninety and she'll take 
care of herself," he says. "Maybe we'll 
pick up to a hundred an hour. We may 
slack a bit on an upgrade. But you can 
take your hand off the throttle once you 



pull clear of the yards 
until you sight Milwau- 
kee. I don't mean we 
never slow down. Sure, 
we've got to. Ninety is 
the limit on curves and 
eighty over railroad 
crossings. But there's no 
throttling down for that. 
Brakes do it. Keep her 
throttle open and hold 
her back with the auto- 
matic when you need to." 

Over on the left seat of 
the cab is Fireman Ed 
Margolis. He's the reason 
why the engineer con- 
trols speed with brakes 
instead of throttle. Every 
touch of the engineer's 
throttle means an adjust- 
ment of the oil feed by 
the fireman. Speed her 
up five miles an hour, 
and Ed, observing every 
move of his engineer and 
every waver of the nee- 
dle showing steam pres- 
sure in the boiler, must 
give his oil-burner a bit 
more fuel. Steam pres- 
sure in this modern grey- 
hound of the rails is kept at 300 pounds, 
about fifty per cent higher than ordinary 
locomotives. If the engineer can keep his 
throttle steady, his fireman's job is that 
much simpler. 

Fireman Ed works with his gloves off. 
He slips a fingernail into the "teeth" of 
his feed throttle and eases it over, a notch 
at a time, as the engine gathers speed. 
Engineer and fireman watch signals, each 
raising a hand as if in salute to tell his 
teammate "clear ahead!" Rocketing along 
at ninety and a hundred miles an hour 
there's no time for second guessing. Bill 
Dempsey knows the terrific momentum 
will carry him 6,600 feet — a mile and a 
quarter — even if he tries an emergency 
stop. He must allow 8,800 feet, nearly a 
mile and three-quarters, if he uses ordi- 
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nary braking power. Dempsey 
has been looking out of cab win- 
dows for forty years. Last year 
he piloted No. 6402 on a run from 
Chicago to Milwaukee that set in- 
ternational speed records, cover- 
ing fifty-four of the eighty-five 
miles at ninety-two miles an hour. 
That engine, a powerful brute 
with six drive wheels, is a "stable- 
mate" of the "Hiawatha" at the 
Chicago roundhouse. 

"We haven't tried to break that 
record with the 'Hiawatha,' " says 
Dempsey. "We could, easy 
enough. But engines have to be 
broken in easy, just like automo- 
biles. The 'Hiawatha' has been let 
out to 115 miles an hour, and can 
do better. A hundred is the limit 
for ordinary runs. They check up 
on us, you know. See that meter? 
It tells me just how fast I'm going. 
Right now it's 104 miles an hour. 
Well, that's going down in writing 
on a tape inside that meter, and 




Top, Engineer Bill Dempsey Keeps Hand on Brake, Eyes on 
Track; Bottom, "Hiawatha" Doing 104 Miles an Hour 
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Top, Coach and Beaver-Tailed Rear Parlor Car; Center, Engine No. 1; Notice Lack of Projecting 
Smokestack; Bottom, Left, Interior of Coach; Right, Windowless Cafe Room of Diner 



when they open it up at the Minneapolis 
terminal the log will show the speed we 
hit all the way from Chicago to the round- 
house up north." 

The "Hiawatha" has only four drive 
wheels instead of six. They're seven feet 
in diameter — none larger. This plant is 
built for speed. It hauls best a seven-car 
train, the cars one-third lighter than older 
types. It can pull ten, but is not meant to 
drag the heavy twenty-car trains the 
"6400" type can haul. 

With speed, there must be more brak- 
ing power. Older locomotives have brake 
shoes only on one side of the drive wheels. 
The "Hiawatha" brakes squeeze in on both 
sides of the drive wheels, the four "pony 
truck" wheels in front and the two "en- 
gine truck" wheels beneath the cab. 

Nothing is left to chance. Braking pow- 
er is doubled. There is the automatic train 
brake and the separate engine brake. 
Train crew can signal the engineer with a 



whistle cord. Engineer can fling a warn- 
ing ahead with an air-driven bell, a mu- 
sical horn or a regular steam whistle. 
There is a marker jutting out from the 
rear car to show the engineer he hasn't 
dropped part of his train along the line. 
Halfway to Milwaukee, Bill Dempsey tests 
the water glass to be sure it's gauging cor- 
rectly the level in the boiler. About the 
same time, Ed Margolis lifts four big 
scoops of sand to the six-inch vent in the 
firebox and lets the draft suck it in. Black 
smoke belches momentarily as the oil soot 
is swept from the tubes and smokestack. 

Bill Dempsey and Ed Margolis climb 
down from the cab in Milwaukee at the 
end of the seventy-five minute run. A new 
crew checks her over, water is taken on, 
and in less than five minutes the Milwau- 
kee trainshed is slipping away. At Por- 
tage, Wis., the train-control wayside signal 
begins flashing in the cab. From Portage 
to Minneapolis, block signals turn on a 
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white, green or red light 
in front of the engineer. 
If the light is red, a shrill 
whistle inside the cab 
gives added warning un- 
til the engineer sets his 
brakes. The Milwaukee 
road has not had a pas- 
senger fatality in seven- 
teen years and this is pai't 
of its safety system. 

Two-minute stops at 
Portage and New Lisbon, 
five minutes for water 
and another change of 
crew at La Crosse, then 
across the Mississippi 
river and on to Winona, 
Red Wing, St. Paul, Min- 
neapolis and the round- 
house. Two hours before 
the race started from 
Chicago, Dempsey and 
Margolis were at the 
"stables" to look over 
their iron horse. The 
roundhouse crew has 
given the engine a thor- 
ough "rub-down," run- 
ning repairs; buttoned 
the stream-styled "jack- 
et," tightened nuts and 
examined journals and 
lubricating system. 

"The old picture of a grimy engineer 
standing by with three-foot oilcan at ev- 
ery stop doesn't go any more," says lanky 
Walter Bates, assistant master mechanic 
of the line. "There's automatic lubrication 
on this locomotive, and it needs nothing 
but a drink of water from Chicago to the 
Twin Cities. The engineer can leave his 
oilcan at home with his lawn mower." 

Ed Margolis, before the start, climbs 
aboard the tender to satisfy himself oil 
and water tanks are full. Trim and clean 
as a painted toy, the tender carries 13,000 
gallons of water and 4,000 gallons of oil. 
Water must be taken at Milwaukee and 
La Crosse, but there's enough oil stowed 
away for a round trip to Minneapolis, al- 
though it is refueled at each terminal. 

"That's how we make time," says Ed. 
"No stopping at every coaling station for 
five or ten minutes." 

(Continued to page 136A) 




Top, Sprinkler Fed by Telescopic Pipe Sprays Wide Area as It Rolls 
across Field; Bottom, Pump Delivers Water from Creek to Irrigator 



FARM SPRINKLER ON WHEELS 
IRRIGATES WIDE AREA 

Rain-making for farm crops has been 
made easy with a sprinkler eighty-two 
and one-half feet wide that rides the 
length of a field on two-wheeled dollies 
drawn by a hand winch and sprays the 
land with water pumped from a near-by 
creek or ditch. Two men can operate the 
irrigator on any level or hilly plot handy 
to water supply. Water is sprayed from 
the moving pipe or boom, fed by a tele- 
scopic pipe connected at right angles to 
the center of the boom. At the end of the 
field this telescopic "main" is coupled to an 
ordinary pipe tapping the stream. A high- 
powered centrifugal pump with four-inch 
intake and outlet delivers up to 600 gal- 
lons a minute at ten to thirty pounds 
pressure, according to distance it must be 
forced?) ^ /\ 1 
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7"op K Pifof Receiving Clearance Papers Before Take-Off, Sight 
Transport Ready to Leave and Ground Operator Bringing in Fog- 
Bound Plane by Listening to Motors and Talking with Pilot by 
Radiophone; Below, Co-Pilot Using Plane's Radio 



A T 3:40 each morning a radio 
operator in Tucson snaps 
a switch, lifts a hand micro- 
phone and says: "Tucson to 
Waco 151, go ahead." 

Above the squalling of short- 
wave notes and the crackle of 
static a metallic voice answers 
him from the loudspeaker. 

"Waco 151 to Tucson, five- 
ten, S ten, at seventy-five hun- 
dred C A V U sixty-five." 

A 180-mile an hour sleeper 
plane of American Airlines, 
roaring through the night with 
twelve passengers, is reporting 
its position and weather. Trans- 
lated into everyday terms, the 



514 



'•aft 



Dispatcher Marking Up Latest Report from Plane, Radio Operator Phoning Weather Reports to 
Approaching Ship and Sleeper Night Plane Which Is Guided by Radio 



pilot's jargon means that westbound plane 
No. 151 is in Block 510, flying ten miles 
south of the true course at a 7,500-foot 
altitude, that the ceiling and visibility are 
unlimited, and the temperature is sixty- 
five degrees. Before signing off, the ground 
operator gives the pilot the weather to 
the west from reports collected five min- 
utes before. 

All through the night, unseen watchers 
on the ground keep contact with the plane 
with their radio eyes. Operators at gov- 
ernment stations watch over the auto- 
matic keys that trip out the dots and 



dashes of the radio beams. At company 
stations, other operators collect weather 
reports, file messages for relaying, and 
talk to the planes. At department of com- 
merce stations along the airways men keep 
their ears tuned for the radio-beacon sig- 
nals to make sure they never falter, while 
other operators listening to airplane radio 
traffic stand by for emergency messages. 

At the Los Angeles terminal of the air- 
way, B_art_ Cox, flight superin tendent, 
studies the radiograms showing the plane's 
progress, and glances at the weather map. 
Even if the weather^js doubtful he may 

515 



r 



n.ven it tne weatnerjs aouDttui ne m 



A 




516 



POPULAR MECHANICS 



Unloading Mail, Typical 
Message from Pilot and 
Chart Showing Path of 
Pilot Flying by Instru- 
ments in Locating Him- 
self on Beam and Ap- 
proaching Field after 
Having Been Lost 
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see signs of improvement and issue a clear- 
ance to the pilot that will bring the ship 
in on time. If the weather is unsettled 
along one stretch, Cox diverts the plane 
to an alternate route. If the terminal field 
is hemmed in by fog he instructs the pilot 
to land at a better field. Even if the pilot 
has been flying above the clouds at night 
for hours, he knows his position to the last 
mile and hits the airport "on the nose." 

If you should walk up to the pilot's 
cockpit you would find the first pilot sit- 
ting behind drawn curtains, guiding the 
plane by radio and instruments while the 
co-pilot checks the course by glances 
through the window. With no necessity 
for flying blind, the pilots build up hours 
of experience against the times when they 
will be forced to fly through fog or above 
the clouds. 

"A pilot keeps track of his progress by 
listening for the 'cones of silence' as he 
passes over the radio-beam stations and 
for the 'squawker' radio beacons along the 
airway," Cox says. "The airway is blocked 
off into numbered ten-mile squares and a 
pilot gives his location by the block he is 
in. Every minute a plane is in the air I 
can tell its exact position by checking its 
last radio report against the block map. 
Before the block system, the pilots flew by 
landmarks. 

"Five minutes before landing, a pilot 

(Continued to page 118A) 
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Inspecting Engine of Overnight Sleeper Plane during 
One of Its Stops for Refueling 
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Smoke Tests Boat Sails to Find Wind's Effect 



For determining the ef- 
fect of the wind on sails, 
C. Townsend Ludington 
has devised a novel smoke 
test in experiments with 
streamline boats. A spe- 
cially constructed pip 
directs the smoke to a 
point in front of the sail, 
from whence the wind 
causes it to flow against C^) 
and around the canvas 
A movie camera record!^ > 
the flow so that the ex-/^v 
perimenter may study it ^ 
later. The boat on which^ 
the tests have been made 
is a curry boat imported 
from Germany. It has a 
gaff-rig type of mainsail 
with overlapping jib. The 
spinnaker also is em*-^ 
ployed when sailing 
down wind. The hull, 
twenty-seven feet long 
with a five-foot beam, resembles a whale 
about to submerge. Mr. Ludington is con- 




Whmfamohi Curis against the Sails, the Cameraman (Right) Gets 
Movie Shots of Wind's Effect on the Boat's Canvas 



ducting his experiments in an effort to J 
make boats faster by changing sail design. \ • 



Indoor Poultry Farm Operates Like a Modern Factory 




Latest Type of Poultry-Raising "Factory" ; Note 
That Each Bird Is in Separate Raa 



Between 10,000 and 12,000 birds of all 
ages are being raised on an indoor poultry 
farm in New Jersey. Each hen is kept in 
an individual cage, resulting in positive 
control over egg production. As the egg is 
laid on the wire floor, it rolls out and can 
be gathered conveniently. A record is 
kept on a small card attached to the cage. 
Thus, non-layers can be replaced by new 
pullets to keep the plant at maximum pro- 
duction. The indoor farm occupies one- 
half acre of land. Since the buildings are 
heated in winter, the birds experience no 
off season and continue laying at a good 
rate throughout the year. Feed and water 
are supplied to the chickens automatically 
for twelve hours each day. Complete ven- 
tilation and sanitation systems keep the 
birds in good health. So efficient is this 
method of egg production that it resem- 
bles the modern factory, turning the raw 
material, which is the feed, into eggs and 
thence into cash, without the usual waste 
t on the outdoQidJoultry farm. 
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Oil Spray Makes London Fog for Movie Sets 




In filming San Francisco water- 
front scenes for a United Artists'_ 
production, a stagel72,u0u square" 
feet in area was shrouded in real- 
istic fog produced by atomizing 
ordinary mineral oil and forcing 
it inta the air under high pres- 
sure. Air lines connected a series 
of atomizers and were controlled 
by a battery of valves. By regu- 
lating pressure on the atomizing 
nozzles the mist makers can cre- 
ate London fogs and various at- 
mospheric effects at sea. For low 
fogs, cakes of ice are heaped 
around the jets to keep the tem- 
perature down; for high fogs the 
temperature is raised. For inte- 
riors, when the script specifies fog 
entering a window, Chinese in- 
cense is used, since the oil would 
mar the finish of furniture. 



Vaporized Mineral Oil Sprayed by 
Nozzles under High Pressure Cre- 
ates Realistic London Fog and Sea 
Atmosphere Effects for the Mov- 
ies; Formerly Smoke and Combi- 
nations of Ammonia Gas Were 
Used, but Because of Their Irritat- 
ing Effect They Were Abandoned 
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RULES FOR INDIANAPOLIS RACE 
ARE AIMED AT SAFETY 

Regulations intended to safeguard driv- 
ers have been adopted for the 1936 race at 
the-Indianapolis motor speedway. Drivers 
unfamiliar with the track will be required 
to make apprentice runs of 125 miles, ten 
laps at eighty miles per hour, ten at nine- 
ty, ten at 100, ten at 105 and the last ten 
t 110. No new driver will be qualified, 



a^^* nor will any n&p? car be ^fft#red f/Jr the whomyuse superchargers. 



race until the measure has been met. In 
addition, the speedway management will 
set up a laboratory equipped with an 
X-ray to examine all steering knuckles 
and other car parts subject to strain. Cars 
found defective will not be allowed on the 
track, even for practice runs. Fuel allow- 
ance for the 500-mile race will be thirty- 
seven and one-half gallons, five less than 
in 1935. Superchargers will be permitted 
in 1936, attracting foreign drivers, most of 
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Giant Bomber Flies FourwLiles per 
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Huge Four-Motored Bomber Designed for Army Is 
Nose; Ship Has Five Machine-Gun Turrets 

Capable of flying four miles a minute or 
better, a giant four-engined ship under- 
going tests for the United States army air 
corps is expected to prove the fastest and 
longest range bombing plane ever built. 
On its first test flight the quartet of 700- 
horsepower motors lifted the fifteen-ton 
air dreadnaught off the field in ten sec- 
onds. Its designers, the Boeing Aircraft 
company, say it will do better than the 
200 to 250 miles an hour top speed re- 
quired by army specifications at a 10,000- 
foot altitude, and would exceed the re- 
quired cruising speed of 170 to 220 miles 
an hour. It is capable of flying six to ten 
hours at ordinary cruising speed and op- 
erates at a 20,000 to 25,000 foot ceiling. 
Largest land plane in America, the bomber 
is of the all-metal midwing type, smoothly 
streamlined with landing gear and tail 
wheel retractable entirely out of the air 
stream. The wing span is 100 feet, and the 
ship is seventy feet long and fifteen feet 
high. The four Hornet engines drive 
three-bladed constant-speed propellers. 
Details of the design and equipment are 
shrouded in military secrecy, but it is 
known there are five machine-gun turrets 
jutting out from the aluminum body, each 
protected by unbreakable glass of a new 
formula. Boeing officials say it is the first 
fighting plane able to complete its mili- 
tary mission in the event one engine ceases 
to function. The plane has an automatic 
pilot to aid the crew, two-way radio tele- 
phone and a radio "homing" device. 



Too Large for Hangar at Home Port; Observe Glass 
Protected by New Type Unbreakable Glass 
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OT PARKING METER 
BRINGS REVENUE TO CITY 

"Pay as you Park" is the rule on the 
downtown streets of Oklahoma City. The 
city has installed meters along the curb 
and as the motorist leaves his car, he 
drops a nickel in the slot. A clock-like 
contrivance raises a red indicator that 
stays in position for the allotted time. Po- 
licemen issue summonses to car owners 
parked with no indicator showing. 




Curb Space Pays as Meter Takes Nickel from Mo- 
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Machine Made HFROES 





"pUILDING a football team today is a 
scientific process and mechanical aids 
are becoming most important in the de- 
velopment of gridiron heroes. 

Unlike baseball, which presupposes nat- 
ural ability, football is a game that can be 
taught. With the necessary physical and 
mental equipment, many men who never 
stepped foot on a field before entering col- 
lege have developed into great stars un- 



Top, Charging Padded Dummies 
Shaped Like Players in Defensive 
Positions; Below, Forward Passers 
Using Old Tires as Targets 

der the guidance of leading 
coaches. 

A coach's football system, 
fundamentally, is very sim- 
ple. Herbert 0. Crisler of Princeton Uni- 
versity summed it up when he said: "I try 
my best to teach my players to block well 
and to tackle well. If they learn to block 
and tackle better than their opponents, 
they nearly always win. If they don't, 
they nearly always lose." 

Football is a complex game but block- 
ing and tackling are its two most impor- 
tant fundamentals. Blocking is the basis 



of the GRIDIRONr 



Charging a Rocking Dum- 
my, and Sighting Device 
Which Aids Head Linesman ; 
Below, Charging Traveling 
Dummy Which Imitates Hu- 
man Player 





Tup Photo © Arthur Dulley 

of a team's offensive play and charging 
and tackling its defense. The technique of 
good blocking, needed in the execution of 
a kick, a pass, a line smash or a flank 
play, is taught today with the help of me- 
chanical aids. Likewise, the muscular co- 
ordination, proper timing and correct 
judgment of distance necessary for the 
execution of a good tackle can be illus- 
trated more satisfactorily with a tackling 
dummy than on a live player. 

Guards, tackles, centers and ends are 
taught the principles of the running side- 
body block and the open-field block on 
standing dummies, made of army duck 
with leather bases and filled with sawdust. 
These are used in a series and arranged 




so that they swing on a trolley. The re- 
bound in these dummies, thirteen inches 
in diameter and four feet tall, is provided 
by a greased coiled spring or heavy elastic 
cable in the lower center, and a heavy web 
couples the end of the elastic cable to an 
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proper way of downing a 
ball carrier. A dummy 
swinging from a crossbar 
that does not fall with 
the tackle is first used to 
teach the novice to 
squeeze hard with his 
arms and hold on when 
making the tackle. Most 
coaches line the players 
up in front of the dummy 
in a defensive position. 
The player, after hitting 
an imaginary opponent 
with his hands, charges 
forward at the dummy, 
going through the actual 
motions he might use in 
a game. 

Flying tackles are 
taught by putting an ob- 
struction in the path of 
the tackier. He leaves his 
feet at this point, usually 
five or six feet from the 
dummy, and throws him- 
self at the dangling fig- 
ure. Players, too, some- 
times block the path to 



Top, Football Training Machine Which Combines Several Units; Center, Machines Helped Train These 
Players; Below, Going through Scrimmage with Aid of Self-Erecting Dummies 



anchor imbedded in concrete beneath the 
ground level. Direct strain on the dummy 
or straps is precluded by a heavy adjust- 
able strap, the lower end of which is 
looped through the top of the elastic cable 
and the upper end fastened to a hook con- 
nected to a ring on the cable. 

Tackling dummies, which range from 
mere bags of sand suspended from wooden 
framework to complex mechanisms that 
duplicate human movements, engender 
confidence in the player and teach him the 



the dummy so tacklers learn to dodge and 
use their hands on players running inter- 
ference for the back carrying the ball. 

An automatic tackling dummy that 
forces a player to exercise leg drive and 
the correct form in tackling is now being 
used. The farther it is carried out by the 
tackier the more resistance it offers. An 
adjustable spring makes it possible to of- 
fer whatever opposition the coach desires. 
Some tackling dummies are hinged at the 

(Continued to page 116A) 



POPULAR MECHANICS i 523 ' 

Welding Rails Together Takes^Out " Clicks " 




Each click of the car wheel as a railroad 
train thunders along the track is really a 
battering blow that slowly but surely 
breaks down the rail ends. By converting 
miles of standard thirty-nine foot rails in- 
to unbroken rails, welded at every joint, 
railway engineers believe they can cut 
millions of dollars from the cost of main- 
taining the track and replacing worn rails. 
The Delaware_and HnHsnn_has already in- 
stallecTseveral stretches of welded track 
more than a half mile long. Thermit weld- 
ing is the process used. Over the rail joint 
is placed a crucible containing two metals 
which, when ignited, react violently for 
about thirty seconds at a temperature 
around 5,000 degrees Fahrenheit. Then the 
crucible is tapped and white-hot fused 
steel flows into a mold box around the rail 
ends, which are forced together by clamps 
under enormous pressure. The resulting 
pressure butt weld is stronger than the 
rail itself. When cool, the joint is ground 
smooth. None of the welded rails have 
caused any trouble by expanding or con- 
tracting with temperature changes. 



Above, Molten Steel Pouring from 
Crucible into Mold around End of 
Rails, Thermit-Welding Them into 
Solid Ribbon of Steel; Left, 
Thermit Weld Was Used to Repair 
Breaks in This Huge Casting, 
Twenty-Two Feet High and Fif- 
teen Feet Wide 
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TIRES ARE VULCANIZED QUICKLY 
WITH UNIT FOR SMALL SHOP 

Repairing breaks in auto tire casings is 
a quick and easy job with a handy vul- 
canizing outfit now being manufactured. 
Equipped with it, small shops and garages 
can do their own casing repairs. Mounted 
conveniently on a pedestal, the vulcanizer 
is raised or lowered on a C clamp by 
means of a handle turning a screw. The 
tire is placed on the lower, stationary part 
with a sandbag under the spot to be mend 
ed. The vulcaniz- 
er is lowered and 
clamped over the 
patch with pres- 
sure, then heat is 
applied electrical- 
ly and in a short 
time the job is 
done. Deep bruises 
and cuts clear 
through the casing 
can be repaired in 
this way. 
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TELEVISION on 




that the desire for home 
receivers is increasing 
daily. FaetowsrSrT? 
turning out television re- 
ceivers which answer all 
the specifications laid, 
down by the British gen- w 
eral post office. When the 
production machinery is** 
running smoothly, 
home television j^ceiver . 
of high definitieCtwill* 
cost no more than $10 
it is expected. 

The British Broadcast- 
ing corporation has ad- 
mitted two companies in * 
the field, both linked to 
American television in- * 
terests. The Baird Tele- 
vision company uses the 
electron camera patented 
by the Farnsworth Tele- 
vision company of the 
United States; while the 
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TELEVISION has gone on trial in Eng- 
land. Such entertainment already is a 
commonplace for thousands of radio fans 
living within the limits of greater London. 

After accumulating several years of ex- 
perience in building and transmitting 
thirty-line television programs, the Brit- 
ish Broadcasting corporation has launched 
its program of expansion, which brings in- 
to prominence the foremost radio interests 
in Europe and America. 

The variety of entertainment and spot 
newscast^ is of such great public interest 




All Photos © British Uroadrasting Corp. 
Watching British Television Program, and Perform' 
ers as They Appear in Broadcasting Studios 
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Marconi Television company is 
closely linked with the Radio Cor- 
poration of America and plans to 
use the "iconoscope," or electrical 
scanner, produced by Dr. Zwory- 
kin. The scope of Britain's televi- 
sion service will soon expand to 
take in movies as well as home 
entertainment. For the last six 
months Baird engineers have been 
working on a system for repro- 
ducing television images on full- 
size moving-picture 
house screens. 

This movie service is 
made possible by a meth- 
t od which allows the mov- 
ing-picture projection 
room to receive television 
images direct from some 
outside source. These 
images are immediately 
impressed or developed 







Televising a Full-Dress Ballet and, Above, a Marionette Show, Thus 
Demonstrating the Versatility of the Equipment Employed 



on film which runs 
through the regulation 
projector. Trials have al- 
ready been conducted be- 
tween Crystal Palace and 
a London moving-picture 
house. This movie serv- 
ice will be entirely dif- 
ferent from that which is 
broadcast to the homes. 
It will place pictures of 
high definition before 
movie audiences, and it is 
expected, thereby, great- 
ly to increase the revenue 
of moving-picture exhib- 
itors. 

"This new develop- 
ment," said Captain A. G. 
D. West, technical direc- 
tor of the Baird company, 
"will bring television of 
news events to all the 
cinemas, and will result 
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been developed so far. 
As engineers of the Mar- 
coni company see it, the 
best transmission is with 
a 405-line definition. 

"With our system of 
interlaced scanning," said 
an official of the Marconi 
company, "we make not 
only a picture of much 
higher definition, but one 
which is entirely free 
from flicker; the number 
of pictures is equivalent 
to fifty per second. The 
electric television scan- 
ner has all-round appli- 
cations for studio, film 
and outdoor work. We 
have secured perfect tel- 
evision pictures in driv- 



in enormously increased rev- 
enue for them. It may, in fact, 
revolutionize movie enter- 
tainment. Only a few years 
ago the movies were revolu- 
tionized by the advent of 
talking pictures. Within the 
next twelve months, we shall 
see a further revolution in 
the advent of television to the 
cinema. 

"Instead of crowding around 
a loudspeaker to hear the re- 
sult of the derby, as has been 
done in the past, people will 
be able to go to their local theater and see 
the event as it happens. Not only will day 
events be dealt with in this manner, but 
any night event will be screened exactly 
in the same fashion. 

"Furthermore, a new cable development 
makes possible a thing which has hitherto 
been regarded as impossible — the trans- 
mission of what may be called distant 
events. These new cables will carry tele- 
vision signals without any loss in quality, 
and they make it possible to transmit news 
pictures for at least 700 miles." 

As Captain West sees it, transmission on 
a 240-line definition is the best that has 




Sea Lion Playing a Saxophone during British Television Program, 
and a View of the Television Control Room 



ing rain and dull weather. Several 'elec- 
tric eyes' can be used on the same movie 
set, so that we can play tricks that are 
probably beyond the scope of the ordinary 
cinematograph camera." 

As the supreme authority for British 
broadcasting, the British general post of- 
fice has set up a supervising television 
committee. On the advice of the commit- 
tee, the new television service is intended 
to be a free proving ground for any in- 
ventor who has a worth-while device to 
try out. All television receivers manufac- 
tured for Great Britain have the capacity 

(Continued to page 135A) 
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' ^^omemade Do|^EariEi M^key as Art Models 




Fashioning Dolls of Paper and Cotton as Models for 
Cartoons, Camera Studies and Advertising Is Profit- 
able Home Industry and Pastime ; Two Denver Ar- 
tists Have Created Scores of Dolls to Illustrate Books 
and Dramatize Products in Advertising ; Some of 
Them Are Shown Above; in Circle, Toy Angel on 
Cotton Cloud Signals Stratosphere Balloonist for 
Ride; at Right, Paper Cinderella Whispers "Sh-h-h!" 
to Miniature Grandfather Clock 
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BILLIARD TABLE TOP 
FOLDS FOR GAME 
OF PING-PONG 

Convenient for home 
entertainment is a bil- 
liard table with an addi- 
tional folding top on 
which ping-pong can be 
played. It is of regula- 
tion size, but "stream- 
lined" to eliminate weight. 
A rigid surface for bil- 
liards is produced with- 
out the bulk of the old 
slate bed. Pockets in each 
end provide space for ash 
trays, chalk and paddles. 
"Twilight," a shade of 
cloth claimed to be eas- 
ier on the eyes than 
green, is used for the top. 



CLOSED FIRE TRUCK 
REDUCES PERIL 
IN TRAE^JC L J m 

Firemen rrae inside on 
cushioned seats instead 
of clinging perilously to 
the sides and back, when 
an inclosed truck in 
Charlotte, N. C, races to 
a brazed Hazards "from 
traffic are reduced and 
the fire-fighters are pro- 
tected from the weather. 
The 750-gallon pumper which looks like a 
police patrol has places for ten firemen 
Jgid complete equipment. 




Streamline" Billiard Table with Folding Top That Transforms It into 
Ping-Pong Set Is Latest in Home Amusements 




Accidents in Traffic Are Cut and Firemen Protected 
by /Inclosed Fire Truck 



PT7 ~ 

Moon Eclipse Aids Radio 

¥ TSING radio methods instead of a 
^ telescope to observe the July 
eclipse of the moon, Dr. Harlan T. 
Stetson and T. S. McCaleb of the 
Ha rvard Institute ot Geographical 

/Exploration reported that radio re- 
ceiving conditions were improved 
when the moon entered the earth's 
shadow. It is Dr. Stetson's theory 
that moonlight affects the intensity of 
radio signals. Even though clouds 
obscured the moon the scientists re- 
ported that signals from Station 
WBBM, Chicago, were stronger dur- 
ing the lunar event. - 
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moss or other 
camouflaging/ 
material / 

pulverized/ 
charcoal -^v 

screened / 

DIRT y . 

EXPLOSIVE J 
CHARGE 
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Diagrams Showing Powder Layout to Be Set Off Close to Actor, and 
One Used in Open; Center, Typical Movie Explosion; Below, This 
Movie Ship Is Not* Afire — It Only Appears to Be 
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add Thrills to MOVI ES 




When the scene is over the soldier is 
called in and the powder man points out 
the spot where the actor had been. Then 
he presses the key and the spot flies sky- 
ward. The young extra almost faints. But 
it's all in the day's work for the explosive 
expert. 

Hollywood has a long list of "powder 
monkeys" many of whom have made defi- 
nite contributions to the movies. One is 
Louis Witte, head of the arsenal at Fox 
Films. When he started, almost all arma- 
ments for battle scenes were rented, but 
he wanted his own arsenal. In ten years 
he has assembled an arms collection ex- 



ceeded only by those found in government 
arsenals, including over 3,000 small arms, 
machine guns of aircraft and trench type, 
sub-machine guns and mortars, and some 
good sized field pieces. He has expert 
gunsmiths who can duplicate any type of 
arm, or remodel old weapons to meet the 
requirements of a picture. A corps of men 
is kept busy experimenting with new de- 
vices to increase the realism of special ef- 
fects dealing with fire or explosions. 
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One of his inventions 
is a large metal hook 
that can be closed 
around a cable or other 
object and then released 
by a small powder 
charge. A shot of a 
burning building, cli- 
maxed by a falling wall 
is being taken, for in- 
stance. The wall is held 
from above by one of 
the steel hooks. When 
the blaze is at its height 
a director signals, an 
electrician presses a 
switch, the powder 
squib explodes, springs 
the hook, and releases 
the wall. The whole thing is almost instan- 
taneous. Perfect timing of this sort saves 
thousands of dollars and occasionally the 
life of a player. In the old days the stunt 
would have been left to chance or to the 
cutting of a rope. 

Occasionally a powder effect of such 
magnitude is needed that its production 
on a large scale would be impracticable. 
The script called for shooting a rocket to 
the moon in "Just Imagine." A large 
rocket was constructed, complete even to 
dummy vents for powder charges. The 
ground shots were then taken. Later a 



Director Telling Movie Sharpshooters Where to Place Their Shots, and the 
Beginning of a Gun Battle from the Picture, "G-Men" 

miniature was made. The powder charges 
were arranged to project the small rocket 
into the air, its flight being guided by 
wires invisible to the camera. After the 
takeoff and flight of the miniature, the 
scenes on the "moon" were taken show- 
ing the projectile where it was supposed 
to have landed. The large rocket was used 
for this. The illusion on the screen was of 
continuous flight. 

Not long ago Paramount took some shots 
of a beautiful Hollywood home but the ac- 
tion called for burning down the house. 
So a miniature was built of balsa wood, 
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and the powder man blew 
the miniature up when 
the fire was at its height 
thus adding to the real- 
ism of the scene. 

"Slim" Hoffman, Para- 
mount's veteran dyna- 
miter, has been touching 
off charges for the movie 
industry for nearly 
twenty-five years. His 
first big job was dyna- 
miting to check the flames 
of the San Francisco 
earthquake. It was he 
who handled the explo- 
sive work for "All Quiet 
on the Western Front." 
To get desired effects he 
has worked out layouts 
for explosive plants which 





Explosive Expert at Work in Powder Room of One 
and Scene from "Dawn Patrol" as a Plane Is 



of Movie Companies, 
"Shot Down" 



combine effectiveness and safety to play- 
ers. For small charges in the open, a cone- 
shaped hole is dug, powder is placed in the 
bottom and covered with loose screened 
dirt. The plant must be exploded within a 
few hours, for if left long, the dirt packs 
and makes the charge dangerous. 

For charges that must be touched off so 
as not to damage buildings or injure near- 
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by players, Hoffman digs 
a wedge-shaped channel. 
He places the dynamite 
in the bottom, covers it 
with a layer of dust, then 
adds a quantity of pow- 
dered charcoal and final- 
ly completes the cache 
with a camouflage of ma- 
terial to simulate the sur- 
roundings. Such a charge 
Sjg blows away from a play- 

' er. Rocks and other hard 

materials are sifted from 
the plant. If the story 
calls for rocks or debris, 
they are made of cork or 
balsa wood and placed in the plant. The 
effect on the screen is realistic and the 
danger to players is negligible. 

In "All Quiet on the Western Front" the 
powder man had to blow a coffin out of 
its grave and have it fall so a soldier could 
crawl into it to protect himself. The usual 
safety precautions were taken, dirt was 

(Continued to page 132A) 
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Tiny Figures Stage Show in Model Theater 




Complete in every detail to the tiny 
costumed figures playing Shakespearean 
scenes behind footlights on a miniature 
revolving stage, the Silver Jubilee theater 
modernn London has an auditorium with 
1,500 midget seats. Five hundred work- 
men built everything from its ultra-mod- 



ern lighting system to its marble-paved 
foyer and settees in the circle bar. A toy 
shower bath spouts real water in the star's 
dressing room. The model is eight feet six 
inches high and fourteen feet square. It 
has towers at each end and a lighted sign 
above the entrance canopy. 



Floating Airport Like Arrow Always Heads into Wind 




Shaped like a gigantic arrow and so con- 
structed that it would head always into 
the wind, thus simplifying the landing 
problem for planes, a floating airport has 
been designed in model f orrnJa y E. LcR oy 
PejleJj£r^_an_eagineer. His plans call for 
a mammoth turntable, somewhat in the 
form of the hull of a great ship, built of 
concrete and floating in an inclosed basin 
of water. The airport would move with 
the changing currents of the wind and 
provide a stable, yet mobile landing field. 
It would have a huge ramp around its 
edges and runways to accommodate a 
large number of planes and would be 
adaptable to the sea or inland waters. 
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r> ESEMBLING a 
A "solid gasoline' 



"Solid Gasoline" Sa/er 

piece of cheese, 
has been devel- 
oped as a new fuel for airplane ancf^> 
auto engines. It burns slowly and is^ 
-said to be non-explosive. It is called^ 
' solene" and is the invention^o^ Dr£* 
Ado lph Pru ssin. During a demonstra- 
tion, flaming tracer bullets fired into^ 
- a five-gallon can of the fuel failed tc 
cause an explosion. Touched with a 
match, it burns like a wax candle/ 
Solene can be produced from ordin 
nary gasoline at an additional cos 
one-half cent per gallon. 



WIDE AREA IS MAPPED FROM 
BY GIANT TEN-LENS CAMERA 
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LOOP ANTENNA REDUCES STATIC 
FOR BIG AIRLINERS 

Designed to solve the rain and dust 
static problem, a new loop antenna is be- 
ing used on Transcontinental and Western 
Air transport planes. It is installed on top 
of the fuselage about six feet from the tail 
assembly. Eighteen inches in diameter, 
the antenna is said to be twice as efficient 
as the regular beacon antenna, so far 
reception and signals are concerned. It i 
claimed to eliminate practically all of the 
static which formerly interfered with ra- 
dio communication aboard the ships, 




Camera Man, Oxygen Tube in Mouth, Takes Ten 
Pictures at Once through Plane Floor 




Two hundred and twenty-five square 
miles can be mapped simultaneously from 
a height of 23,000 feet above the earth by a 
Qi /» giant aerial camera just built for a federal 
soil-erosion survey. Its ten lenses are 
^Asynchronized electrically. There are two 
^camera units, each with a central lens and 
^.four supplementary lenses mounted ob- 
liquely, the ten resulting pictures formin; 
an octagonal composite photograph two 
eet eight inches in diameter. The camera 
weighs 300 pounds, and each loading of 
film weighing seventy-five pounds takes 
2,000 separate photographs. Six-inch F6.8 
lenses are used. One of its first tasks is to 
map 35,000 square miles of land in the Rio 
Grande valley of New Mexico for the gov- 
ernment, as a preliminary step toward 
control of erosion in that region. 





Closeup of Latest Loop Antenna for Airliners 



CPopular Mechanics Magazine does not 
publish the name of the maker of, or deal- 
er in, any device described in its pages, but 
this information will be furnished by our 
Bureau of Information upon request, ac- 
companied by stamped envelope. 
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" A LLO! Alio! Ladies and gentlemen, 
the Plymouth tender is leaving!" 

Every ear on the "Normandie" hears 
that voice from the ship's broadcasting 
station. Five minutes later, the Blue Rib- 
bon winner of the Atlantic shifts her bow 
and faces a 3,000-mile track across a wa- 
tery waste as an officer writes in the ship's 
log: "Cleared Plymouth at 7:44 p.m. Mod- 
erate swell. Wind south southwest." 

Presently the "Normandie" steams past 



Control Room of the "Normandie," and Helmsman 
on the Bridge of the Giant Vessel 

Bishop's Rock, official starting point for 
'the north Atlantic race course. A ten- 
horsepower siren snort announces that 
she has crossed the mark. Before the re- 
verberations have reached inhabitants in 
the near-by Scilly Isles, a weather-beaten 
salt, who has crossed the Atlantic 121 
'times, cries, "She's off!" 
. Passengers take up the phrase, "She's 
off! She's off!" Hereafter minutes count. 
At thirty-one knots, the cost of fuel alone 
is about $6.60 per minute. Besides, there is 
a crew of 1,300 men and hundreds of other 
incidentals to pay — a terrific expense. 

The four propellers take up a four-day 
grind. The ship moves forward as majes- 
tically as a cloud, as steady as a sidewalk. 
Begin at the bridge and go down, and you 
will get a view of what is happening in- 
side this monster as she warms up her 
muscles. 

Captain Rene Pugnet himself is on the 
bridge. The staff captain and navigation 
officers are at his side. The lookouts scan 
the sea. The engine-room telephone and 
telegraph are buzzing. The ship travels at 
half speed but one hour after the takeoff, 
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Captain Pugnet orders 
full speed ahead. With- 
out a sign of effort, the 
colossus gains her stride 
like a thoroughbred. 
When she travels thirty- 
five land miles per hour, 
it feels as if she is going 
no more than fifteen. And 
nothing short of a major 
catastrophe can stop her. 

The ship's interior is 
alive with activity. Be- 
hind the navigating 
bridge, as big as a ball- 
room, the "Normandie's" 
radio station is establish- 
ing telephonic communi- 
cation between a woman 
passenger and her hus- 
band in Newark, N. J., 
while a gentleman in the 
next cabin is putting in a 
call to Paris. Hundreds 



Top, Main Radio Room of the "Normandie" ; Below, from This Station It 
Is Possible for One Man to Control the Two Starboard Engines of the 
Giant "Normandie," Each One of Them Rated at 40,000 Horsepower 
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level, but the air is sweet. The 
engine room is the last place you 
would expect to find it cool, for 
haven't we been taught that en- 
ergy and heat are inseparable? 
The atmosphere is saturated with 
the hum of new-born energy but 
the heat escapes by some miracle. 
You learn later that twenty-four 
giant fans make possible sixty 
complete changes of air every 
hour! You stand under a forced 
draft of air coming from the ceil- 
ing and it almost blows you over. 

The ship's "hot spot" is natural- 
ly the boiler room. The burning 
oil generates a temperature of 
1,350 degrees Centigrade, but you 
find that the room is by no means 
uncomfortable. 

Cool as cucumbers adequately 
describes the engines. Any one of 



of stewards are serving 
passengers in the great 
dining halls. Several 
hundred more are pre- 
paring staterooms for the 
night. Elevators pass 
noiselessly between 
decks. Fresh air rushes 
into every room; foul air 
is spirited away. The 
"Normandie" glows like 
a floating White Way. 

What makes all this 
possible? 

To find out you must 
take the longest elevator 
ride possible on any ship. 
You are carried down a 
110-foot shaft and depos- 
ited in the midst of a 
wonderland, the "Nor- 
mandie's" engine room. It is like a vast 
cave. Below, you have the ship's double 
bottom, filled with fuel and fresh water. 
The level of the Atlantic ocean is twenty 
feet over your head. Outside that thin 
protective shell of steel, there is an ocean 
of water waiting to seize you. Water on 
three sides. You walk below the water 




Above, Officer on the "Normandie's" Bridge, Operating Signal to the 
Engine Room; Below, Fire-Control Room of the Liner 

the "Normandie's" four motors can develop 
40,000 horsepower, but you can lay your 
hand on the motor hood without fear of 
burning. Jean Hazard, the chief engineer, 
gives you the three golden rules for keep- 
ing an engine room cool: First, near- 
perfect combustion; second, good insula- 
tion; third, efficient ventilation. 
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Heavy Steel Door on One of the "Normandie's" Condensers ; This Giant Vessel Has Little of 
the Brass Found in the Engine Room of the Ordinary Ship 



After touring the engine room you un- 
derstand why the "Normandie's" chief en- 
gineer studied the machinery for three 
years before he assumed the responsibility 
he now holds. There are tens of thou- 
sands of machine parts in this ship. The 
chief and his assistants must know the po- 
sition, function, and importance of each 
one. The ordinary plans which guided the 
shipyard engineers are scarcely sufficient 
for them. 

The electrified "Normandie" embodies a 
small world of mechanics all by itself. M. 
Hazard and his staff set about learning 
this miniature world as a child would learn 
about his own country. For three years, 
the chief and his staff drew maps of wires, 
pipes, turbines and ventilating ducts, until 
he could visualize each one in its place. 

The "Normandie's" power plant extends 
three-fourths of the length of the ship and 
one-third of its height. This is small when 
you consider that this floating unit not 
only develops 160,000 horsepower in her 
propelling engines, but also 12,000 horse- 
power in the auxiliary engines, which are 
used for the passenger services. To main- 



tain a constant supply of energy it is nec- 
essary to burn fifty tons of fuel per hour 
when the ship is traveling at thirty-one 
knots; actually, the shaft horsepower at 
this speed runs up to 165,000. The fifty 
tons include the oil consumption of the 
auxiliary engines, which develop 12,000 
horsepower, making in all 177,000 horse- 
power on fifty tons per hour. 

In oil consumption, it is the last few 
knots which count most. For instance, at 
twenty-nine knots the "Normandie" con- 
sumes only thirty-eight tons per hour and 
develops 118,000 shaft horsepower; while 
at twenty-four knots she burns only 
twenty-four tons per hour. Hence, the 
last seven knots cost as much as the first 
twenty-four. To realize the "Normandie's" 
extraordinary fuel economy, let us com- 
pare her with the "He de France," ."a 
43,000-ton vessel. At twenty-nine knots 
the "Normandie" burns as much oil as the 
"He" burns at twenty-three and one-half 
knots, although the "Normandie's" ton- 
nage is 37,000 greater than the "He's." 

When the "Normandie" averaged 29.98 

(Continued to page 142A) 
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ROBOT SIGNS CHECKS QUICKLY 
V AND COUNTS SIGNATURES 
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Operating Machine Which 
Signs Checks and Counts 
Signatures 




the clucking sound it makes when placed 
near radium. It looks like a garden syr- 
inge, but behind its brass-cased head is a 
neon lamp connected to a cable leading to 
high-tension batteries. As the instrument 
approaches radium, the radiation from the 
element raises the electric pressure suffi- 
ciently to light the lamp. The current is 
then converted into sound, either by head- 
phones or a loudspeaker, which clucks in 
unison with the flashing of the hidden 
lamp. The lamp is sensitive to daylight 
and must be covered when used. 
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PLANE'S LAND SPEED RECORDED 
BY PENDULUM INDICATOR 

True land speed on an airplane can be 
'recorded in the air by a device that em- 
^-j ploys the inertia of a pendulum. The pen- 
/V^ dulum is affected by the speed of the plane 
when the ship is traveling in horizontal po- 
. isition. Distances traveled in ascending and 
'^descending are not registered. A constant 
speed governor controls the motor which 
Y\ keeps the device in continuous operation 
vv J during a flight. The instrument, which 
^weighs about twelve pounds, is designed 
Relieving the busy executive of the task\. to help pilots determine their position, 
of signing numerous checks just before <since it shows actua l land speed and dis- 
pay day, a new machine not only applies Q tances regardless of head or tail winds, 
the signature but also keeps accurate^^ 
count of the number of checks it haSss!r 



signed. The work is done faster than the 
executive can write. A lock, to which only 
the owner has the key, prevents unau- ^ 
thorized persons from using the robot. ^ 
The signature plate is engraved from the >■ 
owner's signature. In imprinting position, 
the plate engages a matrix that macerates 
the signature indelibly into the check pa- 
per. In addition, secret marks incorporat- 
ed into the plate when it is made from the 
original signature give further protection 
against forgery and duplication. The marks 
also make more positive the identification 
of the signature at the bank. 



CLUCKING "RADIUM HEN" FINDS 
ELEMENT WHEN LOST 
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Radium needles for cancer therapy 
hospitals occasionally get lost when not in 
use. When all other methods of searching 
fail, the "radium hen" helps find where the 
lost element is lodged. This instrument, 
.developed in London, gets Its name from 




Equipment Which Records Land Speed of^an Ai 
plane While It Is in the Ai 
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Model Church of Stone Has Organ That Plays 





It on the scale of a 
quarter of an inch, to the 
foot, a model church 
J made of stone has been 
constructed by a Califor- 
nia man. It is complete 
in every detail from 
lighted altars to tiny 
worshipers in their pews. 
In the choir loft an organ 
plays Gounod's "Ave 
Maria" by remote con- 
*t*rol. A vested priest 
stands in the pulpit and 
red-robed acolytes sit in 
the chancel. Sacred pic- 
tures over the two side 
altars are illuminated by 
concealed lights. On the 
center tower formed by 
four crosses the figure of 
Christ crucified is carved. 
Sculptured heads of the 
evangelists and saints 
adorn the four corners of 
the lower towers while 
the seals of the popes and 
bishops are imprinted on 
the side. So small is the 
interior that in making 
the 160 tiny figures in the 
congregation, the builder 
had to hold his material 
in tweezers. 




Miniature Church Built of Stone Has Ornate Sculpturing, Lighted Altars, 
Tiny Worshipers and Organ That Plays by Remote Control 



Locomotive with Streamline Shell Is Designed for Speed 



Designed to compete with Diesel-elec- 
tric trains in Germany, a new steam loco- 
motive with streamline shell is capable of 




speeds in excess of eighty-five miles per 
hour on long runs. The lower part of the 
shell is removable for servicing the drive J 
wheels and other parts. 
A feature is the con- 
cealed stack, which is 
built within the shell. The 
locomotive will be used 
on the railroad operating 
between Frankfort on the 
Main and Berlin. 



COur Bureau of Infor- 
mation will answer ques- 
tions regarding articles in 
this magazine, if accom- 
panied by return postage. 
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HEN GRINDER FOR WAST) 
DISPLACES GARBAGE PAIL 




cribe a circle four inches in diameter and 
can be touched without injury. Foldec 
the fan is one and one-half inches wide 
and two and one-half inches high. Hel 
in the hand, it creates a strong current of 
air, which is effective within a radius of 
about eighteen inches. Blades and hous- 
ing arejnade of Bakelite. 

Wch 

RADIO "LISTENS" TO CYLINDER 
TO CATCH HIDDEN DEFECTS 

Tests to determine whether cylinders of 
rotary compressors are centered and ad- 
justed properly and to detect any othe 
microscopic irregularities are being mad 
with a radio receiver with headphone 
connected to the~~mSchine, by a Cincinnati 
factory making refrigerators. After the 
parts have been measured with microme- 
ters gauged to the ten-millionth part 
an inch, they go to this radio for fina 
tests. A cylinder off center by the most 
infinitesimal fraction reveals its error b 



Electric Grinder Shreds Garbage into Pulp That 
Runs Down Drain Pipe 

Installed beneath the kitchen sink, an 
electric grinder quickly reduces garbage 
into a fine pulp which can be passed 
through the drain pipe into the sewer sys- 
tem, thus eliminating the garbage pail and^c 
solving the problem of the automatic dis- x 
osal of waste food. By centrifugal action * 
the grinder shreds all types of garbage in- > [ 
eluding bones, but excluding cans and bot- 
tles. It is driven by a one-quarter horse^S 
power electric motor. 
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LING FAN FITS IN POCKET 
WHEN NOT IN USE 

Weighing less 
than two ounces 
and resembling a 
windmill, a tiny 
fan operated by 
clockwork has 
blades that fold 
automatically to- 
gether when the 
mechanism is 
stopped. The ro- 
tating blades de- 




Sound Tests of Refrigerator Cylinder by Radio Re- 
ceiver Reveal Hidden Defects 

changes in sound as it revolves around 
concentric stud. By listening at the ear 
phones the inspector can detect faulty ad- 
justments that the most delicate measur- 
ing instruments do not reveal. 
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rOil Port Can Service City of Half a Million 



Facilities for handling more 
than 250,000,000 gallons of petro- 
leum products each year are pro- 
11 vided in the oil port opened on 
Staten Island near the heart of 
New York City, by the_Soeony 
Vacuum Oil company. Covering 
257 acTesT the terminal will be 
| able to unload and transship the 
oil from 100 ocean-going tankers 
, and scores of barges annually. In 
spite of its size, only a small force 
of workers is needed for opera- 
tion and maintenance. Its thirty- 
.nine giant storage tanks have a 
capacity of 46,018,000 gallons; 
•■* 10,000,000 gallons of gasoline, 
enough to run an automobile 150,- 
000,000 miles; 26,000,000 gallons of 
oil fuel, sufficient to heat 17,000 
homes for twelve months; 10,000,- 
000 gallons of burning oil, enough 





Left, Tanker Unloading 
Petroleum at Mammoth 
Oil Port in New York 
City That Has Facilities 
for Accommodating 
Hundreds of Craft An- 
nually; Above, Part of 
Terminal's Extensive 
Pipe-Line System 




, to provide five days fuel for New York, 
London and Paris, and 18,000 gallons of 
lubricating oil. On an annual basis, the 
;* capacity of the port is sufficient to meet 
the needs of 85,000 families or a city of 
about half a million. Three big tankers 
and eleven barges can occupy the 2,000- 
foot steel bulkhead at one time; Ten miles 
of pipe connect the tanks with unloading 

N S.. 7 <• V , 



and loading platforms. The fire-fighting 
equipment includes fresh and salt-water 
pumping machinery, pipe lines and a 
foamite system. The oil company's sea- 
going fleet using the port comprises 800,000 
tons and exceeds the size of many a for- 
eign navy. It transports 45,000,000 barrels 
of oil products annually. On inland water- 
ways the company operates 186 craft. 
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Double-Deck ^r^^^arries 
[ ? ^^Twice as Many Passengers 
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fitted on. Dampness en^T 
hances the player's grl 
on the ball's surface, 
is being adopted by oth^ 
coaches for rainy-weath- 
er practice and may even- , 
tually be used in regular 
games when the weatht 
is inclement. 
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This Odd Looking Coach Has Two Decks to Carry Twice as Many Pas 
sengers, Yet Its Height Is No More Than Ordinary Car 



OIL DRIVES AUTO 
FITTED WITH 
PIPE SYSTEM 

Intended to permit the 
use of fuel oil in any a 
tomobile without ma jo 
changes, a simple system 
x of pipes has been tested 
on the road. The systen^ 
jo runs from a special tank 
E? containing the fuel oil, 
^passes several time 
~~ around the exhaust pip 
^Sancl attaches to the ca 
^ buretor 



Carrying twice as many passengers as 
trains of conventional design, double-deck 
railroad cars are being used in suburban 
traffic in Paris. The cars are all metal and 
of regulation height. The lower deck is 
built low, on a level with the station plat- 
form, with a flight of steps leading down to 
it. Another flight of steps leads to the up- 



per deck, which is roomy enough for a-~\ switches back to gasoline to clean out the 
man of normal height to walk. carburetor and permit easy starting. Two 

— to ten more miles per gallon, plus the sav- 

>*RAINCOAT" FOR WET FOOTBALL Z in & between the cost of gasoline and that, 
S MAKES IT EASY TO HANDLE of fuel oil, are claimed. , j 

Costly fumbles on wet football fields * i*4 

are eliminated by a rubber "raincoat" de- 
vised by Arthur, 
"Du_tch£_Jie_r_g 
man^xoa ch at th e 
Cathpjie- U n i v o r * 

Washington, D. C, 
which encases , Ihe 
ball in stripes lat- 
erally, leaving 
most of the sur-r 
face exposed. It 
weighs about two 
ounces and cannot 
slip after being 



Wrapping th« 
fuel line around the exhaust pipe is said 
to cause pre-heating of the oil before if 
enters the carburetor and mixes with wa* *^ 
ter vapor from the radiator. The car is \ 
started on gasoline in the usual manner, 
warmed up and then changed over to fuel 
oil by turning a two-way valve controlled 
from the dash. Before stopping, the driver tSf 





Inventor Points to Pipe System Designed to Con' 
vert Auto to Burn Oil * 
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Deep-Sea Animals Ri 
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val VtMX in Beauty 




Among the Flower-Like Animals of 
the Deep Sea Are: Top, Left, the 
Tealia, Sometimes Called the Sea 
Dahlia; Woe to the Smaller Animal 
That Is Attracted by Its Gorgeous- 
ly Colored Tentacles ; Top, Right, 
Sea Anemone of White, Cray or 
Delicate Pink; Bottom, Left, Wid- 
owed Sea Anemone Which Resem- 
bles an Exotic Plant ; Each Tenta- 
cle Is a Poisonous Barb That Kills 
Smaller Creatures ; Right, Compass 
Jellyfish, Resembling an Onion, 
tuith Floating Veils of Unusual 
Beauty and Coloring 
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ing all numbers. Yet the house is 
the winner just as frequently as 
the house wants to be the winner. 

The answer is very simple — 
loaded dice. The loading has very 
little in common with a chunk of 
lead planted on one side of the 
dice — the average man's idea of 
loaded dice — but is so cleverly 
done as to be almost indetectable. 
Gold, platinum and amalgam fills 
are used, the load usually being 
placed in the spots, which are 




HTODAY many 
places will glad- 
ly roll dice with any 
and all customers, 
pay nothing or pay 
double. The game 
has a thousand va- 
riations. You better 
beware of all of 
them. One of the 
most popular calls for 
five dice and a leather 
dice box. The aces are 
wild, that is, the one- 
spots can be called any 
number. A player must 
show an ace in order to 
start scoring. 

The highest hand 
which can be made is 
five aces. Next comes 
five sixes, then five fives and so on. Sup- 
pose there is no ace to start the scoring 
on your first roll and your second shows 
5, 1, 3, 3, 2, You have an ace and two 
threes. The hand can be called three 
threes in two rolls, and your opponent is 
allowed the same number of throws. How- 
ever, the remaining two dice can be tossed 
again, say, for an ace and a five. The ace 
is called a three, making the hand four 
threes in three rolls. Three rolls is the 
limit, and the dice then go to the next man. 

A simple game. The houseman and the 
customer use the same dice and the same 
cup. The dice look and roll natural, show- 



How Loaded Dice Are Manipulated in 
Cup to Bring Up Winning Numbers 



reamed out a fraction of an inch deeper 
than normal to take the metal. The fill is 
often no larger than a grain of sand, and 
cannot be detected even in transparent 
dice. For bets, the usual combination is 
ace and five. Since opposite sides of the 
dice always total seven, this means that 
the two-side and the six-side of each die 
is loaded to bring up the opposite sides — 
ace and five. 

Now, watch the dice in actual play. Toss 
them on the table. They show all num- 
bers since the load is not heavy enough to 
have any marked effect. They spin on 
any corner without signs of wabbling. The 
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Dropping Dice in Water 
Shows If Sides Are 
Treated to Favor Cer- 
tain Numbers 



HEAVILY LOADED DICE 
CANNOT 6E SPUN SUCCESS- 
FULLY ON ONE CORNER 
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The "Dump Shot" Used in Releasing the Loaded Dice from the 
Cup after the Rotary Manipulation 



customer and the houseman use the same 
dice. How, then, does the house have the 
advantage? The answer is told in the pic- 
tures. Figure 1 shows the start as the dice 
are dropped into the cup. Figures 2 and 5 
show how a horizontal shaking of the cup 
lines the dice up in a straight line, a nec- 
essary position for any manipulation. Fig- 



ure 3 is the important movement. 
This is a rotary swing of the cup, 
a movement with a host of varia- 
tions never noticed in actual play. 
The rotary movement, by centrif- 
ugal force, tends to turn the dice 
so the loaded side will come to 
the outside of the cup, as shown 
in Figure 6. In the hands of an 
expert, the dice will now be in a 
straight line, with either aces or 
fives up. It is simple to dump 
them with a quick backward 
sweep of the cup, as shown in 
Figures 4 and 11, so that they will 
slide out on the smooth surface 
of the table without turning over. 
Naturally, the experienced player 
varies his technique, and the 
house uses several sets of differ- 
ently loaded dice which are substituted 
from time to time. Any of these sets can be 
controlled by the house player; in the 
hands of a casual player they will show all 
numbers without any apparent favorites. 

Loaded dice are difficult to detect. 
Twenty-four-gauge gold fills are so light 
that the die can be successfully spun on 
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Diagram of Operation of 
Electric Dice, and Detecting 
Electric Dice with Magnet; 
Right, Test for Suction Dice 

any corner. These dice 
can be dropped into a 
glass of water without 
detection, but heavier 
loads will invariably 
bring up the numbers 
for which the dice are 
treated, as shown in 
Figure 9. The only real test of loaded dice 
calls for special balancing calipers. Other 
crooked dice of similar appearance but 
treated differently are often used together 
with two or three loaded dice to make up 
a set. Working in this manner, the house 
can prove by balancing, caliper, spinning 
and other tests that the dice are fair. One 
of the set, not loaded, but shaped to show 
a percentage, can even be burned or cut 
apart to show the dice are not loaded. 

All crooked dice are not loaded. There 
are many ways by which the house ob- 
tains a heavy percentage without loads. 
Shapes, trip edge, suction dice, electric 
dice, capped work, floaters, horses and 
other descriptive terms mean nothing to 
the outsider, but guarantee a percentage 
to the man who knows what they are and 
how to use them. "Shapes" are dice with 
certain sides filed off about five-thou- 
sandths of an inch. Thus, certain sides are 
wider than others, the dice tending to set- 
tle, through proper manipulation of the 




cup, on the broad sides. The same treat- 
ment is used on celluloid dice by dip- 
ping them in boiling water and then 
squeezing them in a vise to obtain the 
desired "broad" or "flat." Banana oil 
and ether applied by brush and fingers 
change the chemical composition of 
the dice, and give the same percentage 
as a light load. Certain sides are often 
capped with a thin layer of special non- 
slip material. This is vulcanized in 
place and is invisible, but shows a 
strong percentage when the dice are 
used in a cloth-covered cup. A similar 
percentage is obtained by making cer- 
tain sides slightly con- 
cave so these sides will 
tend to come face 
down by the suction 
they create. A simple 
chalk test to show the 
"work" on this kind of 
dice is shown in Fig- 
ure 14. In another set, 
certain edges are sharp 
while others are 
slightly brushed or 
rounded, the result 
being a tendency to 
roll more easily to a 
winning number and 
stay there. "Tapping 
dice" have a sliding load which can be set 
for any number by holding the desired 
number face up and tapping the dice on 
the table before tossing them into the cup. 
"Tops and bottoms," or "horses," are dice 
which do not seven. They may have two 
aces and two fives, and get by because 
only three sides are visible at one time. 

Electric dice are controlled by magnet- 
ism. Figure 13 shows how they are oper- 
ated. Here, again, the load is cleverly bal- 
anced so that the dice roll and act nat- 
ural, slightly favoring the non-winning 
lead-loaded side when the current is not 
on. When the current is on, the magnet 
below the table pulls the iron load down 
and the dice show winning numbers. The 
transparent dice have metal fills in the 
spots. They are positive in action when 
sufficient power is used, but are not as 
fast as the fully loaded bone dice. Mag- 
nets concealed within a counter-case hu- 
midifier are popular for glass-topped show 
cases, and the batteries are usually con- 
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cealed under the floor. 
Alternating current can 
be used with a trans- 
former. The magnet 
works through wood or 
glass just as well as 
through any other medi- 
um, and powerful outfits 
can be concealed beneath 
the floor and still control 
dice thrown over a wide 
territory on a wood or 
glass counter above. 
With rheostat and mer- 
cury switch control, elec- 
tric dice are smooth, si- 
lent and indetectable in 
operation — the most dan- 
gerous of all crooked 
dice. 
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DISK CALCULATES 
TIME FOR ANY 
SPOT ON GLOBE 

Consisting of two card- 
board disks fastened to- 
gether so they may be 
turned in either direc- 
tion, a handy time calcu- 
lator is available for those 
who find it necessary to 
determine quickly the time at any point 
on the earth. By setting the calculator at 
the proper time in the city or time zone 
where the user is, the time at distant points 
appears. Directions for operating the cal- 
culator are printed on its face. 





By Manipulating Disks Properly, Any One Can De- 
termine Time 




Top, Tourists Have Set Up Penthouse for Night on Road with Side Awn- 
ing Raised to Shelter Cot or Table; Bottom, Penthouse Packed for Travel 



LIGHT "PENTHOUSE" FOR TOUR 
EASILY MOUNTED ATOP CAR 

One person can easily "make up" for 
the night a lightweight "penthouse" on 
the roof of an automobile, sheltering a 
double bed for tourists. The process of 
making up requires only five minutes. 
The frame is of aluminum, durable and 
light, firmly strapped to the car body yet 
nowhere in direct contact with the auto- 
mobile. It can be lifted on or off the car 
top in fifteen minutes by one person. The 
bed rests a few inches above the roof, and 
over it is raised a tent resembling a cov- 
ered wagon. Dressing room is at the rear, 
with luggage space for hanging garments 
at full length and room for storing cook- 
ing equipment, dining table and other 
camping furniture. Cabinets are of ply or 
laminated wood. At the side an awning 
can be raised to shelter additional cots or 
table and chairs. Built compactly, it does 
not hamper highway travel. - 



not hamper highway travel. . A 
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Tempered Glass Bends Without Breaking 




Top, Tempered Glass Supports Weight of Two Girls; Left, Center, under Severe Strain It Crumbles; 
Right, It Is Impervious to Ice or Molten Metal; Below, Twisted Twenty Degrees without Breaking 



All-glass houses fitted with unbreakable 
glass furniture have been brought a step 
nearer by the development of a tempering 
process which increases the strength of 
ordinary plate glass six times. The glass 
is heated in a specially designed electric 



furnace until it is almost plastic. Then it 
is cooled suddenly with blasts of air, cre- 
ating high strain. This process develops 
high compression on the outer surface, 
while the interior is under pressure in the 
opposite direction. The result is a glass 
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impervious to ice or mol- 
ten metal, that can be 
twisted twenty degrees 
out of shape without 
damage. It resists shocks 
that would shatter ordi- 
nary glass and if broken 
under severe strain will 
crumble into small parti- 
cles like pebbles, instead 
of breaking into jagged 
slivers. In one laboratory 
test a two-pound steel 
ball and an eleven- 
pound sack of shot were 
dropped from a height of 
six feet onto a quarter- 
inch sheet of the tem- 
pered glass without in- 
jury to it. The glass is 
made to the exact size 
required. It cannot be 
cut on the job, because a 
puncture with a cutting 
tool causes crumbling. It 
has the same clarity as 
plate glass and can be 
produced in a variety of 
colors which are fire- 
glazed on it during the 
strengthening process. It 
can be used in building 
all-glass gasoline filling 
stations and pumps, for 
port holes in ships, div- 
ing bells, observation 
windows in steel-mill 
furnaces, structural glass 
for building, thermome- 
ters exposed to extreme 
heat, glass-inclosed bas- 
ket ball and handball 
courts, glass observation 
doors in kitchen ranges, 
transparent table tops, tropical-fish aqua- 
riums and colored fireplaces for the home. 
While the tempered glass crumbles, in- 
stead of slivering, like ordinary glass when 
broken, it is not intended to be used in 
automobiles or windshields in the place of 
safety glass. The latter remains intact in 
its frame, even though badly cracked, 
while the tempered glass crumbles. 




Airplane Taking Off 
ing Keys of 



COur Bureau of Information will answer 
questions regarding articles in this maga- 
zine, if accompanied by return postage. 



\efnote Control of Ground Officer, Seen Press- 
Radio Board Which Guides Pilotless Flight 

RADIO CONTROLS ROBOT PLANE 
ON PDIOTLESS FLIGHT 

Flying a plane without a human hand 
on the controls from takeoff to landing was 
demonstrated recently when a Royal Air 
Force ship was maneuvered by radio at 
an English airport. The _ "Queen Bee," ^ s 
the pilotless plane has been named, oper- 
ated perfectly under remote control with- 
in a radius of ten miles from the airdrome. 
An aviator was in the cockpit, but he did 
not touch the controls. 





Split-Second 

^~^NE of the most sensational news pho- 
tographs of recent years never would 
have been made had inventors not opened 
a new era in photography by developing 
"bottled lightning." The picture showed 
the late Mayor Anton Cermak of Chicago 
being supported by two friends just after 
he was shot at Miami. 

A news photographer was standing near 
Mr. Cermak when the assassin's gun 
cracked. Almost before anyone realized 
what had happened, the photographer 
snapped a picture that made history. This 
occurred at night. The feat seems impos- 
sible until you are told the camera was 
equipped with a photoflash synchronizer. 

The introduction of the photoflash lamp 
revolutionized photography under difficult 
light conditions. It has been made more 
effective by equipment enabling the cam- 



Night Shot and Basket-Bali Action Made with Syn- 
chronized Flash; Top, Camera with Synchronizer 

era shutter and photoflash bulb to wink in 
unison, so action can be photographed at 
any shutter speed, regardless of natural 
lighting. This winking is accomplished by 
synchronizers or speed-flash guns. 

Many of the stirring action pictures you 
see in your daily paper were made with 
the aid of speed-flash guns. This method 
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with Bottled LIGHTNING 




Speed-Flash Action Shots, and Type of Synchro- 
nized Camera Used by Many Newspaper Photogra- 
phers in Getting Action Pictures 



also is used to produce many of the com- 
mercial black-and-white and natural- 
color advertising pictures. Sometimes as 
many as 600 photoflash lamps are fired at 
the same instant. The speed-flash method 
removes the danger of blurring because 
of movement, and provides a more con- 
venient method of obtaining desired light- 
ing effects. 

Amateur photographers are using speed- 
flash guns more and more. There is no 
more fascinating or effective way to get 
spontaneous realistic pictures of children, 
parties, sports or any other subject in- 
volving action. 

A photoflash lamp, aptly termed a bot- 
tle of lightning, consists of a glass bulb 
like that of an ordinary electric lamp. In- 
side it is oxygen and, loosely packed, some 
very thin aluminum foil. Two wires lac- 
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Synchronized Flash Pic- 
tures, and Photo and 
Diagram of Simple Semi- 
Synchronizers Anyone 
Can Make 




quered to insulate them from the foil, pro- 
ject into the center of the bulb; and across 
them stretches a short filament coated 
with a substance that gives off a shower 
of sparks when the filament is heated by 
electric current. 

When a current of 1.5 to 125 volts is 
passed through the filament, the foil, being 
surrounded by oxygen, burns almost in- 
stantly. The temperature rises to a high 
point, and the light emitted is even strong- 
er under some conditions than sunlight. A 
lacquer coating inside the bulb prevents 
the glass from shattering. 

The time required for the foil to burn 
depends on the quantity. Three sizes of 
bulbs are made. One produces a flash of 
one-seventy-fifth second duration, anoth- 
er about one-fiftieth second and the larg- 
est, one-twenty-fifth second. A fourth 
bulb, the same size as the second, has a 
deep blue inner coating which removes 
the visible yellow, orange-red and red 
rays of light, letting only blue, green and 
ultra-violet light pass. The speed of this 
bulb is one-one-hundredth second. It is 
used where the sudden bright flash of the 




ordinary lamp would be objectionable, for 
its flash is almost invisible to the eye. 

Making an exposure, using the bulb 
speed alone, consists simply of opening the 
shutter, flashing the light, and closing the 
shutter. Photographers soon discovered 
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they could not always 
open and shut the shut- 
ter rapidly enough; 
sometimes they failed 
" to fire the flash while 
the shutter was open. 
So there appeared vari- 
ous devices for firing 
the bulb at the instant 
the shutter opened. 
Most of them consist of 
a fitting attached to the 
shutter or shutter-re- 
lease cable, adjusted so 
that, when the shutter is 
set for a time or "bulb" 
exposure, the lamp will 
fire at the proper mo- 
ment. Thus, with the 
camera shutter set on 
the bulb adjustment, 
pressure on the trigger 
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Sports Pictures Are Easy with the Synchronized 
Flash; One Outfit for Making Them Is Shown 

will open the shutter and at the same in- 
stant fire the photoflash. Releasing the 
pressure closes the shutter. Such devices 
might be called semi-synchronizers. 

The true synchronizer or speed-gun is 
more complicated. It sets fire to the alu- 
minum foil m the lamp, then trips the 



shutter at the instant the 
foil is burning most bril- 
liantly, all in the space of 
one-fiftieth second or so. 
The average photoflash 
lamp requires about .012 
second to start firing aft- 
er the current is applied. 
Then the foil burns for 
another .070 second. The 
most intense illumination ""is produced 
about .020 to .023 second after the current 
is applied. It is the synchronizer's job to 
snap the shutter, which may be set on any 
speed up to one-two-thousandth second, 
when the most light is being produced. 

Speed-flash guns are of two types, mag- 
netic and mechanical. In the magnetic 
type, closing a switch sends current 
through the lamp filament. Then, at the 
proper instant, a magnetic relay attached 
to the shutter presses the release trigger. 
The synchronizer is adjusted during man- 

( Continued to page 122A) 
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report of the American Chemical\) ' 
l£J~ 1-4 Society. Vast new possibilities for^ I 
the ch*ap_refrigeration of fruits 
and vegetableTlsmpp^dfrom Cal- 
ifornia and for air conditioning 1 
and domestic refrigeration aswelt'C 
may be opened up by the devel-X) 
opment of this field. The gas is^ 
tapped from wells starting at 208k. 
feet below sea level. It takes ap- 
proximately 35,000 cubic feet of 
carbon-dioxide gas to produce a 
ton of Dry Ice, so the potential 
output is 1,000,000 tons. One lo- 
cation on Mullet island alone, 
geologists say, may yield 1,000 
tons a day. It is estimated that 
the cost of production will be 
lower than usual, since the natural 
pressure of 230 pounds per square 
inch in this area reduces the arti- 
ficial pressure required to trans- 
form the gas into solid Dry Ice. 
The Salton sea gas yields from 
99.1 to 99.6 per cent pure carbon 
dioxide, a very high average. 



Testing All-Wood Arch in Laboratory to Demonstrate Its 
Adaptability to Many Uses of the Modern Builder 




WOOD ARCHES FOR BUILDING 
FOUND STRONG AND CHEAP 

Built-up glued arches of wood have 
been found strong, durable and econom- 
ical for buildings where wide areas of un- 
obstructed floor space - are necessary. Two 
types, one the double I-beam and the oth- 
er solid and made of built-up layers nine- 
sixteenths inch thick, constitute the main_ 
framework of a test building erected by ^5 

jhf Ut— ft Forest Proxtncts laboratory 
Madiso n, Wis. C ompleted arches are cov 
eTecTwith walfand roof panels with ply 



TWO-WAY FLUSHER CLEANS 
RADIATOR BETTER 



) 



At a turn of a-^^r 
lever, the flow of 
water in a new 
a^uto radiator^ 
flusher can be re- 
versed, resulting 
in a better job of* 
cleaning out the 
cooling system. 
Air pressure isc 
used for the up- 
ward flow, a con-? 0 
nection beings 
made to the ga- 




wood surfaces. Thus, a modern building - 

. . , '. , , , forage air-pressure hose. The flusher has 

can be constructed entirely of wood excep^J hose * or ^ floW) a Qne f) 

connectors, plates and bolts. ^ down flow . ft green hose for con _ 

— — — — — — - *"§necting to thexradiator. Various sizes of 



"DRY ICE" WELLS CAN SUPPLY ^ adaptersjjalf be supplied to fit any radia- 
THOUSAND TONS PER DAY * Ba ^ tor "Hose connections. ' The machine is at- 



Stored hundreds of feet beneath the 
Salton sea basin of southern California, a 
deposit of carbon-choxidegas estimated at 
35,000,000,000 cubic feet is waiting to be 
turned into solid Dry Ice, according to a 



tached to a hardwood base that fits on the^ 
car fender while in use. 



CTwelve speeds are pnmd^&iia..^ British 
ma de bicycle jan which "Tnegp,a retire con- 
/ *foITed by twist grips on the handlebars. 
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Pusher-Type "Flivver" Plane Easy to Control 





Designed to prevent nosing over, the 
latest "flivver" plane has a pusher motor. 
It is of metal construction, with fabric- 
covered wings. The ninety-five horse- 
power engine is mounted at the rear of the 
two-place cabin. Two of the three land- 
ing wheels are placed behind the center 
of gravity, the third under the nose to 
give great stability in landing. The inven- 
tor says that anyone who can drive an au- 



Two Views of Pusher 
Plane That Can Be 
Landed in Small Space; 
Its Designer Claims Un- 
usual Ease of Flying 



tomobile can fly the ship. It lands safely 
from any altitude when the control lever 
is held in back position. The plane comes 
down in a steep glide, dropping almost as 
safely as a parachute, and needs only 100 
feet for stopping after its wheels touch the 
ground. 
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lock for Sandpaper Useful on Curved Surface 



Rubber B 



Curved surfaces can be sandpapered as 
readily as flat ones when the sandpaper is 
fitted on a soft rubber block. A sanding 
block of this type is now being manufac- 
tured, with a locking arrangement that 
keeps the paper firm. The sheet is placed 
under the rubber block, sand side out, 
and each end folded up and inserted in a 
slot formed by lifting the "wing" top of 
the block. When the top is pressed down, 
the sandpaper is clamped on small nails 
and snugly locked in place. The rubber 
block is easily gripped in the hand. 
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Blaze of Color to Mark Paris' World's Fair 




As the Eiffel Tower and Surrounding Buildings Will Appear at Night during the Exposition ; the Tower 
Is a Pivot in the Plans; Visitors May Approach the Grounds by One of Twenty-Two Major Avenues 
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Exposition Will Be Ultra-Modern in Design 
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Rocky Corsica, Built in the Seine on Reduced Scale, Will Offer Special Exhibits of 
Life and Craftsmanship on That Famous Island 




Modern Architecture Marks This Bridge across the Seine; a Miniature Seaport Is Being Built on the 
River for Yachts, Steamships, Cruisers and Tugs; French Water-Front Life Will Be Depicted 
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trum. Green, blue and violet rays 
had previously been shown to 
have an inhibiting effect on seeds 
while red, orange and yellow light 
speeded germination. The newly 
found red spot was located in the 
red portion of the spectrum near 
the point where light ceases to be 
visible to the human eye. 
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SUN'S/RAYS USED TO COOL 
UNUSUAL REFRIGERATOR 

Paradoxical as it may seem, the 
sun's rays are used for refrigera- 
tion in an unusual cooling device 
constructed by Otto PL Mqhr. Am- 
monia water in a/generator tank 
is heated when the sun shines on 
a glass sphere, forcing the am- 
monia through condensing tubes 
as a vapor, thence into a receiving 
tank As a liquid. After the sun 
'down, the water in the gen- 
cools and absorbs ammonia 
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iox Compartment in Base of Chair Car; Seat Provides Storage 
Space for Baggage 



LUGGAGE RACK IS ELIMINATED 
BY SPACE UNDER CAR SEATS 

When the porter stows your valise on 
one Canadian National Railways' chair car, 
he does not hoist it onto the baggage rack 
for there isn't any. Instead he places it in 
a special box compartment which forms 
the base of the chair you occupy. The 
elimination of the baggage rack by thi§ 
storage method saves space in the car and 
is a convenience for the traveler. The bag- 
gage compartment does not interfere with 
revolving the chair. 



v^fpor from the return pipe, re- 
dting in cooling the refrigerating 
lamber. Different size heater 
/spheres may be used for different 

size refrigerat/ersri n t 
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EED GERMINATION IS SLOWED 
BY RED SPOT IN SPECTRUM 

Existence of an unseen spot of red light ^ 
in the spectrum that has a strong retard- }T 
ing effect on germination of seeds has beerr^ 
discovered by ^gcientists. Ordinarily this 
power is nullified by the more friendly 
rays of sunlight that promote growth, but 
it was observed by, breaking up th 
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Parts of Sun-Ray Refrigerating System; Glass 
Spheres Help to Focus the Rays 
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Plastic Statues Supplant 




Bil^oards 




Statue of Bull, Above, Adver- 
tises "Ye Bull Pen Inn"; Long 
in Use, It Shows Effect of 
Weathering ; Below, at Right, 
Model of Race Car Advertises 
Brand of Gasoline; Properly 
Lacquered, These Statues 
Withstand Weather for Con- 
siderable Periods and Are Sel- 
dom Attacked by Vandals ; Al- 
though Billboards Sometimes 
Cause Protests against Disfig- 
uring Landscape, the Motoring 
Public Does Not Seem to Ob- 
ject to Roadside Sculpture; 
Statues Are Cast from Molds 
and Are Relatively Inexpensive 
to Manufacture 
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DOG STUNTS 



Teaching a Dog the "Grapevine" ; Above, Right, 
Coming at Call, the First Step in Training 

HPHERE is no dark mystery surrounding 
dog training. On the contrary, it is a 
simple process with patience and common 
sense as its two most important elements, 
say those who train performing dogs for 
the circus. 

Not every dog can be taught tricks, 
however. Some are clever, others are 
dullards. Also, some have a natural apti- 
tude for doing stunts and grasp ideas 
quickly, while others, equally intelligent 
in other ways, lack the inclination or abil- 
ity to master even the simplest tricks. 
There is a myth that the alley-bred dog 
is superior to the blueblood in doing amus- 
ing feats. A well-bred dog, according to 
the circus trainers, is just as smart as a 
mongrel, if not more so, and a lot better 
looking. 

Do not try to train your dog until he is 
seven or eight months old, say the circus 
trainers. A puppy usually is a poor stu- 
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Using a Cane to Train a Front-Leg Walker, and a 
Good Dog Saying His Prayers 
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dent. His physical development is inade- 
quate and he hates to put his mind to 
anything. Three-fourths of the training 
problem is solved when a dog learns the 
simple command, "Come here." 

"Having your dog 'under your finger','' 
explains Dennie Curtiss, a trainer, "is a 
virtual necessity in all tricks. When you 
call and he comes, no matter what he is 
doing, you can launch your formal train- 
ing program with the assurance your ef- 
forts are not going to be in vain." 



Some trainers employ a long clothesline 
in teaching this cardinal point. If the pupil 
does not understand you are calling him, a 
short tug on the rope conveys the mes- 
sage. Or, if the dog does not choose to 
hear, the rope tends to discipline him and 
he soon learns obedience. Then the rope 
may be discarded. 

A dog likes to be amused and the ama- 
teur should capitalize on this point just as 
the professional trainer does. Make the 
practice periods zestful, not more than fif- 
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trick. This trainer says it makes sea lions 
out of dogs and lessens their efficiency. 
And, of course, a bait-broke dog won't 
play if his trainer hasn't a supply of tid-bits. 

His method of teaching a dog to sit up 
is a logical starting point for training. He 
places the dog in a corner so he is braced 
by the two walls. The weight should be 
distributed evenly so the animal can sit 
straight in an easy, relaxed manner. Hold 
him up by his paws for a minute or so, 
then allow him to rest. The dog soon will 
sense what is expected of him and when 
he becomes accustomed to this posture, he 



Above, Shoulder Harness for Teaching Somer- 
sault; Right, Using a Bicycle Tire to Teach 
Jumping Trick; Below, This Fox Terrier Ts 
Just a Natural-Born Performer 

teen or twenty minutes at 
a stretch. Study the dog 
you are instructing. By 
his actions you should be 
able to decide what stunts 
are best suited to his ca- 
pabilities. Concentrate on 
these and the success thus 
engendered will spur him 
to more difficult feats. 

The dog's intelligence 
can be sharpened by talk- 
ing to him in a kindly, 
human way. When pre- 
senting a trick, it should 
be clearly defined and its 
movements condensed. 
The training methods 
should never be changed 
when once started as this 
is apt to confuse him to 
such an extent that the 
whole idea may have to 
be abandoned. 

Verbal encouragement should be used 
generously, but Roy Lewellen advises 
against rewarding a dog with morsels of 
food or sweetmeats at the conclusion of a 





can be moved away from 
his artificial supports. 

Once this is mastered, 
it is easy to teach him to 
"shake hands," "hold the 
baby" and "salute the 
flag." The "handshake" 
should be taught first as 
a movement cue, and lat- 
er as a verbal command. 
The first he should mas- 
ter as soon as he realizes 
you are not trying to 
throw him off balance, 
but the latter will take 
more time. 

Much patience is need- 
ed to train him to hold a 
rag doll between his front paws. When he 
drops it the first few times, pick it up and 
replace it between his paws. If he tries to 
run away with the doll in his mouth, he 
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deserves a scolding. The stunts should be 
rehearsed until they become second nature 
to him and the training should progress 
slowly. A dog can be taught to bring in 
the paper by using the clothesline to con- 
vey the idea. Don't be discouraged if your 
dog evinces an irrepressible desire to 
shred the first few papers. 

Jumping over a stick is another funda- 
mental trick that is the basic routine of a 
half dozen other stunts. At first, the stick 
should be placed only a few inches off the 
ground while the trainer leads the dog 
over it with the aid of a leash. After a 
time, the dog will start jumping over the 
stick and then it can be raised gradually 
to the maximum jumping height. 

Jim Parker, trainer of German shepherd 
dogs, uses this plan in getting the larger 
dogs to jump through hoops, or a trainer'^ 

(Continued to page 126A) 





A Profitable Nuisance 

\ X THEN a mushroom grower began 
™ " to be troubled with vast num- 
bers of flies resulting from fertilizing 
the plants with manure, an engineer 
friend solved the problem. A suction 
fan was installed to draw air, and the 
flies, over refrigerating coils. This 
chilled the flies and they dropped into 
large milk cans, later to be shipped 
to frog raisers. The grower now real- 
izes from the sale of flies almost as 
from the sale of mushrooms. 
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GAS ENGINE DRIVES TINY BOAT 
AT TWENTY-FOUR KNOTS 



TAIL-LIGHT FOR BICYCLE 
.FITS ANY, MUD GUARD 

Unbreakable .' 
lenses are provid- •• 
ed in a bicycle* 
tail-light so fash-.* 
ioned that it fits" 
the rear mud'* 
guard perfectly,, 
and does not pro- 
trude like an ex-^- 
tra part. The rear 
and left lenses are 
<IA%J • red and the right 
lens green. The streamline, chrome lamp.*- 
contains a single flashlight battery. 




© Planet News 

British Designer Shown 




it It Midget Speed Boat 



Twenty-four knots \an hour was the 
speed attained by a miniature racing boat 
built by a London inventor. It is equipped 
witha gasoline mtAtx. *0 

TINY EXPOSURE METER HELPS q ^ 
£ <l v T^HE PHOTOGRAPHER 

Simple to operate and less costly than ^ - 
similar instruments, a small exposure me- 
ter is available for the amateur and pro- 
fessional photographer. It has no lens, 
needs no focusing, is effective in and out 
of doors and can be used /with plates or 

film of any make, t , IaA^Xa 

The intensity of 
the light is deter^ 
mined through aV 
narrow opening in 5 
the meter, then ; 
the guide number 
is selected and the-^ 



camera set ac- 
cordingly. 
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ON TELESCOPING PIPE 



L A R IVrEcHl A N I C S f :k/; 

PAINTERS' SCAFFOLD IS RAISED ered, and it is similarly moved from side 

to side on a wheeled carriage adjustable 
for uneven ground. Workmen can sand- 
blast, stucco, paint and spray in safety and 
comfort onjthe portable platform. 

t w. — 

ELECTRIC HEAT GUN IS HANDY 
IN GARAGE OR HOME 

For thawing frozen grease in the auto- 
mobile, drying spark plugs and ignition 
wires, removing ice from windshields and 
thawing frozen water pipes in the home, a 
small electric heat gun has been devel- 
oped. It provides a maximum temperature 
of 400 degrees Fahrenheit and is equipped 
with a fan that directs the heat in the di- 
rection desired. The gun plugs in on the 
lighting circuit, alternating or direct cur- 
rent. It weighs six and one-fourth pounds. 
Attachments include a wide flare nozzle 
for radiators and large surfaces, a short 
gooseneck nozzle for transmissions, a long 
gooseneck for differentials and a long, 
^flexible hose for inaccessible places. There 
Is also is a chain and hook for suspending 
Y the gun under the car or elsewhere. The 
^ mechanism is completely protected from 
dirt and grease by the housing, which does 
not get hot because the heating element is 
sheathed with asbestos. 




Here Is the Latest Thing for Supporting Painters' 
Platform; It Works Pneumatically 

In place of the usual painters' ladder or 
the scaffold that dangles precariously from £ 
the eaves, a Kansas City, Mo., painter de«- „ 
vised a platform that is raised pneumati-^- 
cally on a telescoping pipe. Small rubber**' 
tired wheels roll up and down the side of 
the house as the platform is raised or low- 




Drying Out Distributer with Heat Gun Thqt Blows ■ ', 
Warm Air through Wide Nozzle 
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ubular Camera Spots Aircraft Miles Away 

(^fl stlpjjfrA. KM 




Lens and Photograph Plate Are Fifteen Feet Apart 
in Tube Which Replaces Bellows 

Balloons in the stratosphere and planes 
speeding at 20,000 feet above the earth can 
be photographed with a long-range cam- 
era developed by the army air corps. lit 
resembles a field telescope, with its eiglit- 
,een-foot tube resting on a tripod. Lins 
and plate are fifteen feet apart in the alu- 
minum tube, which replaces the conven- 
tional bellows. The camera can spot a 
balloon fifteen miles away. A stratosphere 
balloon made a half-inch image on one 
negative, and the moon appeared on an- 
other about the size of a silver dollar. 

? h' 

BLOWN FUSE IS LOCATED 
BY TINY NEON LIGHT 

To locate a blown fuse instantly in a 
bank of fuses there is a tiny neon light 
bulb connected in parallel with the fuse 

by means of insu- 
lated pigtail leads. 
When the fuse 
goes out, the cur- 
rent is diverted 
through the neon 
lamp, so sensitive 
that it lights on a 
fraction of one 
millia 



OUTDOOR LIBRARY LENDS BOOKS 
TO MADRID PARK VISITORS 

Open-air bookshelves stand in a M adrid 
park, furnishing good reading to visitors 
resting in the shade. The library is on the 
"honor system." Books are entrusted to 
the people's care, and none is ever stolen. 




a ijooa hooks / 

liampere. Near Pa 



Good Books Are Always Handy on Open Shelves 
Park Benches in Spanish Capital 
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HEROES 




TpOUR army flyers are*. 

proceeding in forma-*""!? 
tion above Crissy Fields k 
Calif., when suddenly*** V 
flame and smoke burst 
from the head of one o£» ^ 
the ships. The engine has 
disintegrated and thg * 
plane is on fire! 

In that moment when—'^ 
life depends upon action 
Second Lieut. Frederick 
Anderson acts. He sig-" 
nals to his companion to, 
"bail out" and himself 
prepares to follow. Me-" c ' 
chanic MacVean needs'* 
no second warning. He ?Jt-~ 
crawls from the flame- 
encircled cockpit and . 
swings into space. An- * 
derson slips a leg over 
the side. Then he notices ^ 
San Francisco lies below <J> 
him. To let that flaming V 
meteor of steel and can- \ 
vas drop into the city is 
to invite wholesale de-» 
struction. ^ 

With fire around him * T 
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Parachute Jumper Just after Leaving Plane, and Balloon Basket in Which Capt. Hawthorne Cray Per' 
ished on Altitude Flight; the Distinguished Flying Cross Was Awarded Him Posthumously 
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FLYING CROSS 






Stratosphere Balloon and Gondola in Which 
Kepner, Stevens and Anderson Ascended 



What Happens When Flyer Takes to Parachute from Burn- 
ing Plane, a Giant Flare Simulating the Flaming Ship in 
This Case; Upper Left, Distinguished Flying Cross 

and the danger of explosion hovering over him, 
Lieut. Anderson crawls back into the cockpit. 
He rights frantically for the controls. At last he 
succeeds. He pulls the plane out of its spin and 
heads it for the near-by bay. He is saved from 
drowning by a sailor who leaps into the water 
with a knife between his teeth and cuts away 
the cords of his parachute which, caught by the 
wind, is dragging him to a watery grave, head 
foremost. 

Such exploits as this lie behind the award of 
the Distinguished Flying Cross to Uncle Sam's 
flyers. All these feats of heroism are not, how- 
ever, confined to planes. There is, for instance, 
the story of Robert Bottriell, master sergeant 
of the air corps. Bottriell tests parachutes. He 
has been jumping out of the sky for more than 
twenty years. 

"One of these jumps," he says, "I shall never 
forget. It was at McCook Field and I was at- 
tempting to beat the existing parachute jump of 
18,000 feet. At 19,500 feet, I told the pilot I was 
going to jump. He turned his rudder slightly 
and nosed his plane into the air. In the mean- 
time I threw off moccasins and coat and signaled 
I was leaving when part of my parachute har- 
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Left, Major Kepner and 
Captain Stevens Plan- 
ning Their Stratosphere 
Flight; Below, a Croup 
of Army Balloons Lined 
Up for a Race; Many 
Balloonist s Have Been 
the Recipient of the Dis- 
tinguished Flying Cross 





m 



ness must have caught on the gun turret, 
pulling the rip cord of my pack and ripping 
the parachute. The parachute was thus 
released, the wind caught it and I was 
jerked from the cockpit and whipped 
through the rudder of the ship. My impact 
with the rudder caused it to give way en- 
tirely and break my guy cords. If the rud- 
der had not given way my arm would have 
been torn off. The force of the arm blow 
rendered me unconscious and I dropped 
about 5,000 feet before I regained my 
senses. 

"I looked for the plane but could not see 
it. Then I noticed one panel of the 'chute 
had been ripped its entire length by the 
rudder. When I tried to raise my left hand 
I was unable to move it or work my fin- 



gers. I thought I had merely broken it 
until I found blood was streaming from 
my hand and my sleeve was saturated 
with it. With my right hand I pulled my 
left one around in front and saw the flow 
of blood was strong. If it continued until 
I landed I would probably bleed to death. 
Lifting my arm high, I fastened the hand 
in the webbing of the 'chute. 

"Three times my hand worked out of 
the webbing and dropped down, but each 
time I was able to fasten it above my head 
again. At last I noted I was within 500 
feet of the ground. With the wind rushing 
through the torn panel of the 'chute, I 
knew my landing would be harder than 
usual, so I pulled the jerk cord of my 

(Continued to page 120A) 
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Store on Rails Helps Small-Town Merchants 




Salesman Is Taking Orders from Local Merchant as Traveling Wholesale Sto're' Pauses at Railway Sta 
Hon in Small City; This Car Is Display Room for Handbags and Cosmetics 

UK -LEI 



Latest evolution of the traveling sales- 
man is a wholesale house on wheels, an 
eleven-car railway train now touring the 
country to display merchandise to buyers 
in their own cities. Built f or Marshal l 
Field and compan y_by the Baltim ore and 
Ohio railroad, it is a complete store and 
hotel, including baggage and dynamo car 
to furnish light, lounge car, dining car, 
two sleeping cars for crew and represent- ^ 
atives of the Chicago wholesale house, and 
six coaches equipped as modern show^ 
rooms. When the train pulls into a station 
telephone lines are plugged in and local 
buyers invited to call; a teletype in the 
"office" is also connected with commercial 
telegraph lines and messages and orders 
are transmitted between the store on 
wheels and its home office. 



{[Popular Mechanics Magazine does not 
publish the name of the maker of, or deal- 
er in, any device described in its pages, but 
this information is kept on file and will 
furnished by our Bureau of Informatio: 
upon request, accompanied by stamped, 
f> self -addressed envelope. ■ 
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FOUR-LETTER code locks car 
SOUNDING HORN AT THIEF 

Take a four-letter word, set your com- 
bination with it, and anyone who tampers 
with the ignition of your car will start the 
horn blowing a £ 
continuous alarm. v Jr 

combination 
>1ock for automo- 
bile ignition is be- 
ing manufactured 
in England. Small_^ 
nobs on arms of^Js 
different lengths^ 
rotate separately^ 
around the let-^ 
tered dial. To un 

lock the car when the code is set to th 
word "WIND," turn the shortest arm to? 
"W," the next longer one to "I" and so on. 
An additional protection against thieves is 
a connection that sounds the horn when 
hood, doors or the car itself is moved in 
the owner's absence. This warning con- 
nection is cut in by pressing a secret but- 
ton j&i t)fe outside of the cfl/. j 
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Radio-Guided Model Plane 
f V * Races Fifty Miles an Hour 





neon sig"r\tJ and conden- 
sers. It is efficient for in- 
dicating open circuits, 
leakages, types of cur- 
rent, improper earthing 
of conduit cables, insula- 
tion, neutral wires, po- 
tential, continuity and 
polarity. It can also func- 
tion as a magnetic detec- 
tor for checking field 
connections on small mo- 
tors, the polarity of per- 
manent magnets and in 
determining ferrous from 
non-ferrous metals. Used 
with a search wire it is 
convenient for many 
bench tests. It can be 
used as a screwdriver for 
light work and has a 
compass in the remov- 
able cap. 



Uw w v\jr • 

Fifty-Mile-an-Hour Gasoline-Powered Model Plane with Seven-Foot 
Spread Is Controlled from Ground by Radio . 



SELF-RINSING RAZOR 
REMOVES WATER 
BY SPINNING 



p 
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WiJth^awing spread of eighty-four 
>J K, » inches, a flyTrrgv model airplane has been 
equipped with radio control so that it can 
be operated from the ground. This trimly 
designed monoplane is powered with a 
^ miniature gasoline motor. The ship is ca- 
pable of a top speed of fifty miles an hour 
and is equipped with landing gear. 

IIS' -—- 

VEST-POCKET ELECTRIC TESTER 
ALSO USED AS SCREWDRIVER 

Carried in the vest pocket like a foun- 
tain pen, a tiny electrical tester made of 

ebonite is so de- 
signed that it is 
shockproof. It may 
be used on 100 to 
600 volt circuits, 
alternating or di- 
rect current, and 
is handy for locat- 
ing blown fuses, 
testing radio 
transformers, 
spark plqgs, arma- 
tures, batteries, 



Operated by the touch 
of a button, a handle that 
fits any Gillette type of safety razor will 
dry and clean itself within a few seconds, 
thus protecting bathroom towels and the 
fingers of shavers from cuts. The handle 
is attached in place of the regular handle. 
Just before shaving itrvis screwed to the 





Special Handle Attached to Razor Spins Head Like 
Top and Dries Blade Instantly 

right, much as an automatic top is wound 
up. When the shave is completed the razor 
is rinsed off with water. Then the button 
is pressed. This releases a spring inside 
the handle, causing the razor head to spin 
at such speed that the water is thrown off 
and the-.razor iho} blade dried~)quiqkly. 
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Sketch of Landing Surface of Floating Seadrome ; the Double-Hulled Ship Represents a Scale Drawing 
of the "Avion-Marin" Which Louis Bleriot Has Designed 



T^LYING alone in a twenty-five horse- 
power "crate," a daring Frenchman 
crossed the English Channel between Cal- 
ais and Dover on July 25, 1909, thus giving 
ocean flying its humble beginnings only 
six years after the Wright brothers made 
their first power flight at Kitty Hawk. 

Today, Louis Bleriot, the father of ocean 
flying, is still keenly alive to the problems 
of marine air transport. He is one of the 
foremost builders of ocean transports and 
his flying boat, the "Santos-Dumont," has 
established a record of fifteen crossings of 
the south Atlantic. Bleriot's factory is 
producing both military and civil aircraft. 

In a recent interview in his Paris home, 
M. Bleriot revealed that he is actively in- 
terested in an ambitious plan to make 
transatlantic flying commercially profit- 
able. He and his research staff have car- 
ried out numerous experiments toward 
producing a new type of ocean transport 
such as has never been seen before. 

Working closely with the French gov- 
ernment, M. Bleriot has completed designs 
for an aircraft which he calls an "avion 
marin." This "marine airplane" is not a 
flying boat, a seaplane, or a hydroplane. It 
consists, first of all, of a huge wing, about 



100 feet from tip to tip, which sustains 
two whale-like passenger and freight- 
carrying compartments. The motors are 
in the rear of the wing and the entire air- 
craft weighs about fifteen tons. 

M. Bleriot says an undercarriage is un- 
necessarily wasteful because it retards 
speed and adds considerable weight. His 
"avion marin" is essentially a land plane, 
but it is also adapted to landing on the 
ocean if necessary. 

"Ocean flying on a commercial basis," 
he said, "can never advance very far un- 
less some means is found of increasing the 
present proportion of pay load to the 
weight of fuel carried. If a marine trans- 
port can fly the Atlantic in a single hop, it 
means that about half of the total weight 
carried is fuel, and only five per cent con- 
sists of pay load. Therefore you are car-, 
rying ten times as much fuel as pay load! 
Compare this with the record of the 'Nor- 
mandie,' the fastest form of merchant-ship 
transport. The 'Normandie,' carrying not 
more than seven per cent of her total 
weight in fuel, can cross the north Atlan- 
tic in about 100 hours. 

"I have concluded that a non-stop com- 
mercial flying boat service across the 

* . . 573 
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Above, Interior of Floating Seadrome; Below, Towing 
chorage Buoy for Armstrong Seadrome to 

north Atlantic cannot be made to pay for 
itself. The costly ratio between fuel and 
pay load explains why. Air-mail letters 
by themselves will not pay the cost of fly- 
ing the ocean. Transport companies must 
rely on passengers and freight as the chief 
sources of revenue. 

"The only way I can see of making an 
ocean flying venture profitable is to have 
intermediate stops all the way across. For 



that reason I have devel- 
oped a new type of ocean 
transport with a greater 
safety factor than any 
previous type, which will 
also carry an appreciable 
pay load. The successful 
use of my 'marin avion' 
for flying the north At- 
lantic will depend, of 
course, upon the use of 
floating islands, of the 
seadrome type developed 
by the American inven- 
tor, Armstrong. It is com- 
monly assumed that the 
idea of floating airports 
in mid-ocean has been 
discarded. On the contrary, they have 
never been more necessary for transatlan- 
tic air service. Armstrong and I have co- 
operated and the seadrome has reached a 
stage of development which will make it 
highly useful to ocean transport lines. 

"Now, suppose that we had but one sea- 
drome in the north Atlantic. It would 
mean that for every pound carried as 
freight we would need only two pounds 



Anchor and An- 
Sea 
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for fuel, as opposed to five pounds of fuel 
for every pound of freight with the non- 
stop air transport. After long years of 
study I have submitted to the air minister 
of France my plans for my 'avion marin,' 
a monoplane capable of carrying twenty 
passengers at a commercial speed of about 
170 miles per hour. 

"People often confuse the real reason 
for having seadromes. A non-stop flight 
across the Atlantic is not an impossible 
feat. Seadromes are not designed to make 
regular transatlantic flights possible, but 
to make them payable. There is a definite 
limit to the volume of air-mail traffic 
which we may expect between America 
and Europe. Fast steamships and comjpe- 
tition between air lines will .make "(he 
dream of a huge air-mail traffic 1 appear 
fantastic. We must depend on freight 
which is heavier and less remunerative. 

"The use of Diesel motors on heavier - 
than-air ocean transports will not affect 
the situation very much. The cares of 
placing commercial transport on a payin 
basis are not the only ones we must con- 
sider. Safety is another factor. The north 
Atlantic is a 3,000-mile stretch of water, 
without a haven for an aircraft in danger. 
Even in the greater safety of air transport 
over land, we have established beacons 
and emergency landing ports. If you carry 
passengers, the presence of seadromes along 
the north Atlantic route would certainly 
give you a feeling of 'moral security.' " 

M. Bleriot also has designed an "accel- 
erometer," an oval-shaped race course, 
for studying the aerodynamic qualities of 
planes operating under high speeds. 

He is an exponent of the plan of placing 
motors in the rear, instead of in the front, 
of airplane wings. Rear engines give five 
per cent more power, he claims, and re- 
duce the fire hazard. Passengers enjoy 
increased comfort because rear engines 
are less noisy and in an emergency, it is 
easier to jump clear of propellers mounted 
in the rear of an airplane. 

M. Bleriot does not regard his historic 
flight across the English Channel as a 
great adventure. 

"It was merely," he said, "an event in 
the history of aviation. The results, how- 
ever, have been important. It was the 
forerunner of many wonderful 
flights to come." 

**** * .iv/yyy^ >P*> 
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NTOM ALARM TELLS WHEN 
INTRUDER APPROACHES < * 
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I arm Detects Intruder's Approach and Warns Fam- 
ily by Ringing Bell and Lighting Lamp 



Detecting the presence of an intruder 
and giving the alarm before he even 
'touches the bedroom window is the task 
performed by an electrical relay known as 
the Far gtron cell. Plugged into a wall 
socket, the cell looks like a small radio' 
with a tube and doorbell on top. Two 
wires lead from its base, one to the dress- 
er light, the other to the window screen. 
When a burglar reaches for the window, 
the dresser lamp lights up and the bell 
rings. The Faratron cell operates without 
li^ht beams or other visible controls. 
Merely the nearness of a body or object 
sets the circuit in operation. The cell is a 
development of the relay control of elec- 
tric currents by means of phantom cir- 
cuits. It is an adaptation of radio oscilla- 
tion and can be built and operated by any-j» 
one familiar with these types of circuits. 1 
Protection is but one of its possible uses. 
It will automatically open and close doors, 
turn lights on and off, illuminate display 
windows as pedestrians pass by and sta 
or stop machinery. 

COur Bureau of Information will answer 
questions regarding articles in this maga- 
zine, if accompanied by return postage. 
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IT TAKES NERVE TO "DOCTOR' 
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LOFTY FLAGPOLES/ 
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//igA above the Roofs, This Daring Specialist Keeps 
Flagpoles in Condition 

Louis Charters is a "doctor" of flag- 
poles. Two hundred tall shafts are on his 
list. It is his job to paint them, to keep 
them in repair; see that ropes are replaced 
and pulleys oiled. When an old pole is in 
danger of falling, he must replace it. 
"Sure, the wind blows and sways the pole 
crazily, sometimes," says Louis, "but it's 
all a part of the job. Sometimes the old 
.wooden ones are not as strong, and I have 
to tap them as I pull myself up to make 
sure they're safe. That wouldn't always 
show up defects in the wood, but it's the 
only thing I can do. Break? Oh, yes, it 
can happen!" How does he get to the top 
of his poles? He has fitted up a rigging 
device, consisting of a wooden seat at- 
tached to the pole with inch ropes. An- 
other rope loop encircles the pole and his 
shoulder. A pair of rope stirrups hangs 
from the seat. By hoisting the top loop an 



ECHA#f] 

arm's length, bending his knees and pull- 
ing the lower loop up an equal distance, 
he ascends the pole. Charters tells of one 
narrow escape: "The pole was old and the 
rope had fouled near the pulley. Tapping 
the pole carefully as I worked up, I could 
detect nothing wrong. As I started clean- 
ing the pulley, the wind suddenly howled 
across the roof tops and the top of that 
pole broke off beneath my hand. My legs 
clinched the lower part and I reached to 
catch the heavy brass ball that was splin- 
tering loose. That almost sent me down, 
but I got it and held on, while the pole 
vibrated back and forth. It took me a few 
seconds to regain my balance and then I 
slid, down to the roof." 



AUTO PAINT IS DRIED QUICKLY 
BY PORTABLE BAKER 

Ten to eighteen minutes of baking with 
a portable heat-reflecting unit are suffi- 
cient to dry paint on an automobile. An 
electric baker is now being made on a 
heavy cast-iron tripod base which pre- 
vents tipping over. It wheels easily on 
ball bearings. For refinishing paint jobs, 
the primer coat is baked ten to fifteen 
minutes and the surfacer coat fifteen min- 
utes. When two surfacer coats are applied 
the first is baked twelve minutes and the 
second eighteen. This heat unit can also 
be used to warm small rooms, thaw frozen 
radiators, brakes and carburetors and help 
start the car in zero weather. 




El/ttrie Heating Coils in Portable ReHectoPySpeed 
Ip Jap pi Paining Car 
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Compact Two * Way I&(fio i?its 



Compact and lightweight radio 
receiving and transmitting outfits 
for airplanes are now on the mar- 
ket, the dials for the receiving set 
occupying a small space on the 
instrument board and connected 
by rernote control with the re- 
ceiving apparatus at the rear of 
the ship. The superheterodyne 
receiver has four multifunction 
tubes yielding the equivalent of 
six-tube performance with an 




Plane 
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economy of power. It operates on dry 
cells or storage batteries and weighs six- 
teen pounds, ten ounces. There are two 
models, one receiving beacon and enter- 
tainment wave bands and the other bea- 
con and communication bands. The twen- 
ty-watt transmitter weighs thirty-eight 
pounds and is housed in a single case ten 
by ten and one-half by sixteen and three- 



Above, Pilot Slides Chassis of Radio Tele- 
phone-Telegraph Transmitter Out of Hous- 
ing for Inspect tan ; Left, Receiving Appa- 
ratus and Compact Receiving Control Box 
for Instrument Board; Diagram Shows How 
Two- Way Radio Equipment Is Installed in 
Small Plane 

eighths inches. It gives the pilot 
three methods of transmission — 
telephone, continuous-wave tele- 
graph, or tone-modulated continu- 
ous-wave telegraph. Reception is 
in the frequency range from 2,000 
to 6,500 kilocycles. A twelve-volt 
storage battery or other direct- 
current source supplies power. The 
entire chassis of the transmitter 
slides out of its housing for inspection. It 
is designed to assure efficient communica- 
tion with the ground under any conditions. 



CNames and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon receipt of a stamped, 
self-addressed envelope. 
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^ CONVENIENCES 




Left, Latest in Floor Lamps, with a 
Six-Way Switch That Controls Light 
Intensity; an Outer Flange on Switch 
Lights Bulbs in One, Two, Three Suc- 
cession and an Inner Flange Provides 
Intensities of 100, 200, and 300 Watts in Reflector; Right, 
Combination Cooker That Has Adjustable Strainer Openings 
in the Cover to Permit Pouring Off Excess Water without Re- 
moving the Cover; a Complete Meal Can Be Cooked at One 
Time over Single Low Flame; Cooker Has a Two-Quart Inset 
Pan That Adapts It to Uses of Double Boiler 




'RlgHt, Above, Sulky 
Large Enough for 
Twins Folds into 
Small Space for Car 



Left, Folding Mail Box 
Opens to Hold Parcels, 
Magazines and Newspa- 
pers; Right, Compact 
Kitchen Contains Oven- 
ette, Electric Refrigera- 
tor, and Sink; Cabinet 
Is Five Feet Long and 
Made of Furniture Steel 
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Left, Below, Crystal Garden 
Has T erra-Cotta Shells to 
Hold Greenery, Covered by 
Glass Sphere; Moisture on 
Inside of Globe Shows Need 
of Water That Is Introduced 
through Cap; Right, Reversi- 
ble Card Table with One Side 
for Poker, the Other Suitable 
for Bridge or Dining 



HOME 





Left, Below, Round Electric Stove Permits 
Cooking from Any An°le; It Has Casters 
for Easy Moving around the Kitchen; Right, 
Simple Water Purifier Attaches to Faucet 
in Fifteen Minutes and Can Be Removed 
Quickly ; It Operates for 
Months without Atten- 
tion; Recharging Is Easy 
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ort on Wheels Carries GovernmenifMoney 




Top, Latest Armored Money Truck; Bottom, Inte- 
rior Showing Guards and Weapons 



Armored with a new 
bulletproof steel, the lat- 
est vehicle for transport- 
ing money literally is a 
fort on wheels. Every 
portion of the car, re- 
cently delivered to the 
Federal Reserve bank of 
Chicago, is guarded by 
the steel, which was de- 
veloped to resist bullets 
that have practically 
doubled in speed and 
penetration in the last 
two or three years. From 
the sides of the stream- 
line car can be expelled clouds of tear gas 
capable of stopping bandits for a safe dis- 
tance around the car. On the inside is a 
bulletproof compartment where the con- 
trol man of the crew sits. All doors are 
electrically controlled and cannot be 
opened without his release. When doors 
are open, he still controls the front, back 
and sides of the car with tear gas and gun 
fire. In case of trouble while the car is 
moving, the control man can set the brakes 
and cut off the ignition. Special equipment 
supplies conditioned air. A powerful motor 
gives the car a quick pickup and unusual- 
ly high speed. Ten men can be carried. 
The car is equipped with machine guns, 
rifles, pistols, gas bombs and gas masks. 



Exercise Bike Combines Motion's of Rowing and Pedaling 

Combining the motions of row- 
ing and pedaling, an exercise ma- 
chine resembling a bicycle has 
been invented. It is designed for 
four persons, two on the front 
seats pedaling and guiding and 
the two on the rear seats helping 
to propel by "rowing." The ve- 
hicle looks like two tandem bicy- 
cles with interlocking framework. 
Another exercise machine for two 
persons resembles the tandem bi- 
cycle, but has the rowing appa- 
ratus installed for the rider at the 
rear. Called the "S^ortmobile/V 
the machine is said toBe~fcapabie > 
of thirty miles per ho 
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Machine Designed for Whole Family's Exercise Is Propelled by 

Pedaling qnd Two "Rowing" 
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\XTHILE of comparatively re- 
cent adoption, the use of a 
Piezo-electric quartz-crystal filter 
connected in the i.f. amplifier is 
now standard practice in high- 
grade receivers for amateurs and 
short-wave listeners. The filter 
may be switched in or out of the 
circuit as desired and provides 
single-signal selectivity for good 
c.w. and phone reception in badly 
congested bands. 

The short-wave listener, ambi- 
tious for an impressive DX log 
and a record-breaking collection 
of verification cards, will find this 
system very effective. A practical 
application of the crystal filter is 
employed in the 7-tube super- 
heterodyne receiver illustrated. 
The set is completely self-con- 
tained and the crystal used is a 
standard type in a plug- 
in holder which fits into 
an ordinary wafer-type 
tube socket, as shown in 
the lower photo. 

Two controls for the 
filter are located at the 
extreme left on the front 
panel as will be noted 
in the upper photo. The 
lower knob is the switch 
which connects the fil- 
ter in series with the 
i.f. amplifier .unit, 




upper control is for a 
variable condenser, 
connected across the 
secondary coils, which 
tunes the circuit at res- 
onance. This condenser 
is in one side of a bal- 
anced bridge circuit and 
permits the crystal con- 
trol to be shifted a few 
hundred cycles back 

(Continued to page 138A) 
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By ARTHUR KENNEDY 

/^OPPER-OXIDE rectifiers are quite 
simple and are commonly used to 
change a.c. current to d.c. for operating 
battery chargers, A-battery eliminators 
and field supplies for dynamic speakers; 
they also have other useful radio applica- 
tions. Very little practical construction 
data have been available for ex- 
perimenters, and the purpose of 
this article is to describe a sim- 
ple copper-oxide dry-contact 
rectifier that anyone can build 
without oxygen, an electric fur- 
nace, or any tools more compli- 
cated than those found in the 
average home workshop. 

Dry-contact rectifiers are of 
various types; however, all of 
them include a common junction 
between two dissimilar substances. This 
copper-oxide variety consists of copper 
disks, with a coating of oxide on one side, 
and lead washers to insure uniform pres- 
sure over the entire surface of the copper 
oxide. In this unit the rectifying action 
takes place in the copper disk between the 
disk surface and the copper oxide formed 




Fig i-a 
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DYNAMIC-SPEAKER FIELD SUPPLY 
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on it by the heating proc- 
ess to be described. Each 
rectifying element offers 
a high resistance to the 
flow of current in one di- 
rection and permits it to 
flow freely in the other. 
Thus, when alternating 
voltage is applied to the 
a.c. terminals of the unit 
current flows through it 
in only one direction, in 
the form of pulsating di- 
rect current. The input 
a.c. voltage should be two 
or three times the desired 
d.c. output because of the 
voltage drop in the rec- 
tifier. 

The unit illustrated in 
the photos and diagram. 
Fig. 6, supplies rectified 
d.c. current at 6 volts. 
This is the type of unit 
employed for the pur- 
poses previously men- 
tioned, and the hook-ups 
are given in Figs. 1, 2, 3 
and 4. A Thordarson tapped-type T-4701 
stepdown transformer, or a smaller trans- 
former that will supply the necessary 16 to 
18 volts a.c. may be used for the input. 
The secondary leads of T-4701 are so ar- 
ranged that they may be connected to sup- 
ply a number of different voltages as in- 
dicated in Fig. 1-A. 

The copper and lead disks are made in 
the form of washers; 16 of each are re- 




COPPER WASHERS 
HEAVY BLACK LINE 
INDICATES OXIDIZED 
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How to Install a Good Receiving Antenna 




stand-off insulators, as directly as possible. 

A filtered variety of the inverted L an- 
tenna is shown in Fig. 10; this system is 
designed for use in noisy locations. Al- 
though it employs a transmission line, the 
antenna coupler is mounted on the flat- 
top supporting wire nearest the house end 
of the antenna instead of at the center of 
the flat-top as in the doublet systems pre- 
viously described. Available in kit form, 
this filtered all-wave antenna employs a 
special variety of set coupler to insure 
maximum efficiency at all frequencies or 
wave-bands. It is adjustable by means of 
two toggle switches on its top panel, as 

shown in the de- 
tailed sketch. 
For reception in 



ANT. COUPLER 
BLACK LEAD 



TO SET 

.COUPLER 



(Continued to 
page 138A) 
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By F. L. BRITTIN 

part in 

T^WO, or three, 10-ft. lengths of ordinary 
copper drain pipe can be soldered to- 
gether to make an effective non-direction- 
al antenna of the vertical type shown in 
Fig. 9. Erected on a flat roof where it may 
be guyed properly, it has equal receiving 
ability in all horizontal directions from its 
vertical axis. This is an excellent antenna 
for the all-wave listener in locations free 
from man-made static interference. . 

A heavy box or wood block is used to 
support the pipe several inches above the 
roof. It should rest directly on a porcelain 
insulator; if a suitable insulator is not 
available, use a heavy glass plate or an 
inverted porcelain bowl. Each guy wire 
should be broken in at least three places 
with 3-in. glass or porcelain strain insula- 
tors. Beginning 1 ft. from the pipe, space 
the remaining insulators about 3 ft. apart. 

The copper pipe now acts as an insulat- 
ed signal collector. The lead-in wire 
should be soldered securely to the bottom 
of the pipe and brought down to the set on 
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Cabinet with Built-in Dyn amic ^ Speaker 
Design Ml tO ' M&et the Dema nd tor a Con- 
tainer of Proper Style and Proportion to 
House the Chassis and Matched Speaker 
of the "Browning 35," "All Star" and 
Similar Popular Short-Wave Kits and Cir- 
cuits; Opening in Cabinet Is for an 8 by 
16-In. Panel 





lead washer 
""under 

mounting 

.SCREW 

INSULATOR 



LOOP OF 
NO. 12 
COPPER WIRE 
6 "01 A 

SLOTS IN END , 
OF FIBERTUBE / 




Adjustable Metal-Strip 
Safety Stop for Hand 
Drill, Limits Hole to 
Depth Desired and Also 
Prevents Damage to 
Parts Mounted inside 
Chassis When Drilling 
Holes for Additional Con- 
trols or Transformers 



Lead Washers Cut 
from T ooth-P aste 
Tubes, Placed under 
Mounting Screws of 
Porcelain Stand-Off 
Insulators, Prevent 
Cracking and Act as 
Lock Washers 



Left, Handy Radia- 
tion Indicator for 
Amateur Transmit- 
ter, Also for Neutral- 
izing, as Very Small 
Currents Are Noted 
Easily by the Glow 
of the Miniature Fil- 
ament in the Dark- 
ened Interior of the 
Fiber Tube 
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Above, Completed Tuner with Cast-Aluminum Chas- 
sis; Lower Photos Show Instrument Arrangement 
on the Base and Shielded Compartments Below 

Super Tuner Has Cast -Aluminum Chassis 

This de luxe eight-tube superheterodyne 
tuner was designed and built by a me- 
chanical engineer whose hobby is home- 
made radio receivers. Unusually complete 
interstage shielding and rigid construction, 
resulting from the use of a cast-aluminum 
chassis, contribute largely to the electrical 
stability of the tuner and excellent noise- 
free reproduction from a separate audio 
amplifier. Separate power supplies are 
employed for the tuner and amplifier units. 
The tuner circuit consists of two tuned 
r.f. stages using type-58 tubes, a 57 modu- 
lator arid 56 oscillator, two 58 i.f. stages, 
followed by two 55's in parallel, connected 
' as a combined second detector and first i 
audio stage. This audio stage is coupled to 
a type-59 in the separate audio amplifier, 
driving push-pull 245's in the output. 

*N f < 
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orld globe; 




Two indei 
fastened to the base 
one is a clock disk 
and the other logs 
all important 
short-wave broad- 
casting stations. 
They help the 
short-wave lis- 
tener determine 
where a program 
is coming from, 
make calculation 
of time a matter of 
pleasant simplicity 
and show you 
when and what to 

dial. The 9-in. globe is a good size to fit 
on top of the average radio cabinet, or it 
mayobe placed on a table near the set. 

Full-Range Test Oscillator Is Portable 

A tuned-grid, plate-modulated circuit is 
used in this full-range test oscillator for 
service men. It has good stability over a 
wide range of voltage and climatic condi- 
tions. The output is modulated 50 per cent 
at 400 cycles. Two RCA 30 tubes are used, 
one as an r.f. oscillator and one as an a.f. 
modulator. Complete with one 22 Vz -volt 
B-battery and one 4^-volt C-battery in a 
black-finished aluminum case, this port- 
able unit weighs only five pounds. 




Above, Rear View of Chas- 
sis Showing" B" and Filament 
Batteries under Base; Left, 
Test Oscillator Complete 



C Blueprints covering radio construction 
articles in past issues can be obtained for 
25 cents each; when material lists are not 
included in the articles, these are available 
out charge on receipt of postage. 





MODELOF 




T TOW did King Richard, the "Lionheart- 
ed," transport his brave knights and 
their military followers from England to 
the Holy Land, there to clash in battle 
with the infidel Saracens? How did Eng- 
lish armies reach the land of the Holy 
Grail? The building of this quaint ship 
model gives the answer — it represents a 
typical Crusaders' warship — and provides 



you with one of the most novel ship mod- 
els for your collection. 

Keel is first. As shown in Fig. 1, the keel, 
stem and sternpost form one continuously 
curved piece, enabling you to cut the en- 
tire member from a single maple board, 
11% in. long, 6 in. wide and ?i<; in. thick. 
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.FORWARD CASTLL 
• ~i*v> n 

CROSS BEAM^I 
13Ff^TT7---^7gSQ0ARE 



ROUNDED AND CARVED 
AS GARGOYLE HEAD " 
AFTER CASTLE. 




cardboard templates are 
made to match the three 
hull sections, A, B and C. 
The half breadths, Fig. 2, 
show the outline of the 
main deck of the ship. 
Another cardboard pat- 
tern is now traced and 
cut to this outline and the 
curve is then transferred 
to the top side of the hull 
block. Only half the deck 
is shown in Fig. 2, the 
other half being an exact 
duplicate. This curve is 
likewise cut just a trifle 
larger and, when it is 
sawed thus, the block 
assumes the rough hull 
shape. Now we begin 
carving the hull. Section 
lines "A," "B" and "C" 



CARDBOARD 

PLAQUES 



MATERIAL FOR BOTH CASTLfS, 'feTHICK 
(3) FORWARD CASTLE © AFTER CASTLE 



At the forward end, the large knees, which 
support the forward castle fore and aft, 
are cut as a part of the same assembly. 
V cuts make these parts appear as sepa- 
rate units as in real shipbuilding practice. 
The side knees, forward, are cut from the 
waste of the same hardwood board. Fig. 1 
is drawn full size and transferred to the 
board with carbon paper. 

The hull proper is carved from a solid 
white pine block, 10 Vz in. long, 3% in. wide 
and 3%g in. thick. If stock of this thick- 
ness is not available, two pieces may be 
glued together with waterproof casein 
glue, along the centerline of the model. 
Now, using the cut-out, finished keel piece 
as a curve, a penciled mark is drawn on 
the side of the square block to indicate 
the curve of the hull, fore and aft, as it 
contacts the inside edge of the keel. It is 
best to saw the hull block just a little out- 
side of the mark and, later, to file and 
sandpaper the hull down to a close fit with 
the keel piece. Next, thin plywood or 




are first drawn in their respective loca- 
tions on both sides of the block. A small 
spoke shave is used to cut away the waste 
stock and to shape the hull to the rounded 
sections. The templates are used as guides. 
Do not attempt to cut down the hull at any 
one section to the finished size. Instead, it 
should be carved little by little at each 
point until nearly completed. The final 
smoothing is done with coarse and fine 
sandpaper, checking meanwhile with the 
keel piece to make sure of a perfect fit. 
Thus far, we have not cut down the top 
of the block to provide for the lower main 



Co 



POPULAR MECHANICS 



589 




deck between the raised 
decks at the bow and 
stern. Reference to Fig. 1 
shows how this is done. At 
this time also, we notch, or 
rabbet, the carved block to 
provide for the bulwarks, which are now 
made and glued into them. When the glue 
has dried, the hull and bulwarks on both 
sides are sanded to assure smooth joints. 
The keel piece is nailed and glued along 
the centerline of the block, as in Fig. 1. 

There are no bulwarks on the forward 
deck, but bulwarks are fitted flush on top 
of the outside edges of the after deck. See 
Figs. 1 and 5. It may be necessary to steam 
these thin pieces just before they are ap- 
plied, to prevent breaking. The after ends 
of these bulwarks fit flush against the 
sternpost; the forward ends are secured to 
bulwark posts on each side. These posts 
are made as detailed and doweled into the 
deck at the locations shown. Then, Vs-in. 
half-round moldings are fitted and, if de- 
sired, scratches are made in the decks and 



hull sides, Figs. 1 and 2, to simulate plank- 
ing lines. A Vi-in. hole is also drilled in 
the main deck for the mast, care being 
taken that the hole is properly located and 
drilled at the correct "rake" toward the 
stern. The anchor bitt is merely a section 
of Vs-'m. dowel with a cut-off pin passed 
through just under the top. It is glued in- 
to a hole in the forward deck and projects 
about Yz in. above the deck. In line with 
this, a Vic-in. hawse hole is drilled through 
the stem, slanting downward as shown in 
Fig. 1. The rudder peg is set in the right 
side. 

Forward and stern castles are merely 
box-like units, made and fitted as in Figs. 
1 to 4 inclusive. They are glued and nailed 
in place, Vs-in. vertical posts and cross 
beams being fitted to support their free 
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ARROWS 
IN BACK 



note: devices are. painted 
on sail and flags 





TO EYE SET 
IN SHIP'S SIDE 



SHIELDS CARRY 
FAMILY ARMS OF 
KNIGHTS IN SHIP'S 
COMPANY 



ends. Make the bitts 
at the base of the 
mast of the same 
stock, Figs. 8 and 9. 
The rudder and tiller 
are made as detailed 

in Fig. 5, hardwood being preferred. The 
single mast is 10 in. high above the deck, 
(extra length being provided for sinking 
into its hole) and is in. dia. at the bot- 
tom, tapering to n Aa in. dia. at the top end. 
A "top" is made as shown in the detail on 
the right of Fig. 7, and is fitted at the up- 
per end of the mast. The yard, Fig. 8, may 
also be made at this time, but it is put in 
place when we "bend on" the sail. Four 
sets of ] /iG-in. thole pins are set in the bul- 
warks as shown. 

Painting is the next step. The outside of 
the hull, keel piece, castles and rudder are 
painted with walnut brown japan color. 
The insides of the bulwarks are the same. 



(5) RUNNING RIGGING. (LINE.S ARE SAME. 
ON BOTH SIDES) 



KING'S FLAG 



The decks, mast and 
yard are first "smudged" 
with burnt umber, ap- 
plied irregularly with the fin- 
ger tip, and then are given a 
coat of orange shellac, which is 
later sanded to remove the 
gloss. If you prefer, you may 
also paint the sail, Fig. 7, and the various 
flags and shields according to the color 
key given. 

The five tiny ladders, shown in Figs. 6 
and 9, are made of berry-box stock, steps 
being glued flush against the upright 
pieces. The grating, oars, anchor, spears 
and arrows, with racks, are shown in pro- 
portionate sizes and you should have no 
difficulty making and installing these in 
the places indicated. The two forward 
mast stays, the climbing rope and the 
shrouds of the standing rigging are triple- 
thickness (three strands) of No. 30 black 
linen thread, waxed before applying. All 
running rigging, Fig. 8, is the same in sin- 
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gle thickness. The blocks used are all of 
the standard %-in. size obtainable from 
ship-model supply houses, which also 
stock the standard ^4-in. black deadeyes 
used for the shrouds. The lanyards be- 
tween shroud deadeyes are No. 30 linen 
thread. The rudder, with tiller in place, 
is hung on the peg in the hull, a turn or 
two of thread at the end of the peg being 
used to hold the rudder from slipping off. 
As another safeguard against losing the 
rudder, the ancient sailors passed a loose 
thong from its forward edge to some tim- 
ber inside of the main deck bulwarks. 
This is represented by a length of double- 
strand No. 30 thread in the model. 

The ship itself is now complete but an 
attractive, safe base is still needed to dis- 
play and protect the model from damage. 
The exact type of base is optional. How- 
ever, the drawings show one style — with 
walnut baseboard — that is nicely adapted 
to the purpose. The brass pedestal can be 
had from model supply concerns. 



Linoleum Mat Catches Spilled 
Coal and Ashes 



Auxiliary Weights Act as Formula 

In mixing photographic chemicals, con- 
siderable time can be saved by using a set 
of auxiliary lead weights. Such weights 
may be made up of ordinary sheet lead, 
each piece representing the exact weight 
of one chemical called for in the formula. 
They should be placed in a recessed hold- 
er to prevent the possibility of becoming 
disarranged, and labeled as indicated. 





Laid in Front of the Furnace, a Piece of Linoleum Is 
Handy for Catching Ashes and Spilled Coal 

By cutting a piece of discarded linoleum 
to fit in front of the ash door of a furnace, 
you may eliminate frequent need of a 
broom for sweeping up broken coal or 
ashes that are accidentally spilled. By lift- 
ing the mat by the two hand holes cut 
at the ends, the contents may be quickly 
poured into the ash can. 



Lead Weights Used in Weighing Photographic Chem- 
icals Save Time and Eliminate Mistakes 



Rubber Hose Protects Thermometer 
against Breakage 

In storage houses, where many ther- 
mometers must be used to record the tem- 
perature in various parts of the building, 
the instruments 
are often acciden- 
tally dropped and 
broken. To pre- 
vent repetition of 
such expensive 
accidents, a 
wholesale meat 
dealer had each 
thermometer in- 
serted into a 
length of rubber 
hose, cutting out 
the rubber at one 
side to allow easy 

reading. A small hole through the upper 
end of the hose permitted it to be suspend- 
ed from a hook on the wall. 




592 



POPULAR MECHANICS 



"Fence" of Wire Solder Holds Small 
Parts on Stepladder 




Worker Uses Wire-Solder Ring to Hold Small Parts 
on Top of Stepladder 

To prevent screws, nails and other small 
parts from rolling off the tray of a step- 
ladder, when assembling electrical fix- 
tures, one workman uses wire solder, 
which he shapes into a ring as shown. 
Also, the wire may be bent or looped to 
hold the screwdriver, lamp bulbs or other 
tools and accessories. 



Improved Handle for Photographic Lamp 

Bushings in the handles of low-priced 
combination hand and tripod lamps, which 
are so popular with amateur photogra- 
phers, are apt to get loose after consider- 
able use and no longer hold the lamp 
firmly on the tripod. This trouble may be 

overcome by mak- 
ing a hardwood 
handle for the 
lamp with the end 
shaped to take a 
strong ferrule 
somewhat larger 
than the bushing. 
After the ferrule 
is driven on the 
handle a hole is 
drilled in the 
wood. This should 




be slightly smaller than the bushing, which 
is then driven into the hole. The ferrule 
keeps the wood from splitting, thereby al- 
lowing the bushing to be fitted much more 
tightly than is the case with a new lamp. — 
Guy A. Rafuse, Bridgewater, N. S., Can. 



CARBON 
PAPER , 



Typewritten Lantern Slides 

Typewritten lantern slides can be made 
quickly from materials available in any 
home, using Cellophane and carbon paper. 
The latter will give a good deposit on the 
Cellophane. To get 
as heavy a deposit 
as possible, select 
a piece of new car- 
bon paper twice 
the size of the 
slide, fold it pig- 
ment side in, and 
slide the Cello- 
phane between the 
folds. Type on the paper, with the ribbon 
removed from the machine for clearness. 
The Cellophane is then bound between 
two pieces of glass for protection. Colored 
Cellophane may be used for special effects. 




CELLOPHANE 



Envelope on Calendar Saves 
Sheets for Reference 

In the home or 
office, records of 
temperature, rain- 
fall, etc., are fre- 
quently kept on 
the calendar 
sheets. To pre- 
serve these where 
they will be avail- 
able when want- 
ed, fold back the 
gummed flap of an 
envelope and paste it against the back of 
the calendar. This will provide a conven- 
ient pocket into which the sheets may be 
placed as they are removed. 




Bathing Suit Stored in Jar 

A successful method of storing a bathing 
suit for the winter is to first wash it thor- 
oughly and allow it to dry. Then place the 
suit in a fruit jar and seal it tightly. Next 
season you will have a bathing suit free of 
moth holes without the odor of moth balls. 
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Toy Balloon and Flashlight 
Make Jack-o'-Lantern 

A safe and cheap jack-o'-lantern for 
halloween night may be made from a toy 
rubber balloon, a pocket flashlight, and a 
sheet of wrapping paper. Roll the paper 

into a cone around 
the flashlight and 
fasten it with pa- 
per tape. Inflate 
the balloon to a 
size which will al- 
low it to be forced 
snugly into the 
large end of the 
cone, and then paint features on it with 
black ink as shown. Flashing of the light 
causes the head to be illuminated with a 
ghostly glow, revealing the painted cari- 
cature on the balloon. 



FLASHLIGHT 



FUNNEL 
MADE FROM 
WRAPPING PAPER 




Novel Spool Holder to Keep 
Thread Ends Handy 

To eliminate the 
usual inconven- 
ience of thumbing 
a spool to locate 
the thread end, one 
amateur crafts- 
man devised the 
spool rack shown. 
The novelty of the 
device is in the 
spool spindles, 
each of which is 

provided with a split top into which the 
thread end of the spool may be drawn to 
keep it ready for instant use. 




Instant Repair for Loose 
Attachment Plugs 

When the spring contacts of a wall out- 
let fail to hold the prongs of an attachment 
plug securely, cut two short pieces of wire 
solder and insert these through the holes 

of the prongs, as 
shown. When 
clinched with a 
pair of pliers, these 
improvised rivets 
will make the plug 
prongs fit snugly 
into the spring 
connections. 




RIVET OF 
WIRE SOLDER 





Wood Disks Turned Smoothly by Using Toothed 
Scraper, Which Is Made of Steel 

Toothed Scraper Smooths Edges 
of Turned Work 

Amateur woodworkers who have had 
difficulty in turning the edges of wood 
disks smooth along the end grain, even 
with a very sharp skew chi§eX 
that a tqoth^dscrapjMrSolves this problem 
nicely. Scrapers of this type have a series 
of parallel flutes ground into one surface. 
When the scraper is beveled a series of 
teeth are formed. Though not a common ^ 
tool, this type of scraper can be obtained 
from the larger tool-supply houses at a*v 
nominal cost. In use, the tool rest of the 
lathe is set at center height and the scrap- 
er moved back and forth on it, in contact 
with the work as it rotates. 




Beveled Chopping Block Helps 
to Eliminate Accidents 

According to a 
Wisconsin wood- 
worker, kindling 
may be cut on a 
beveled block 
without danger of 
an injury from 
flying pieces or 
slivers. An ideal 
block for this pur- 
pose is a short 
piece sawed from 
the end of a large 
log with one side 
beveled as shown, leaving a projection 
on which to rest one end of the work. 




CTo keep starch from sticking, add a little 
paraffin to it. 
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orate. The table has the characteristic 
concave feet, ornamented with the distinc- 
tive Phyfe leaf carving and, in other re- 
spects, shows beyond a doubt that it is the 
work of this master cabinetmaker. 

Construction of the table may properly 
start with the top, which is best made of 
solid stock because of greater ease in fin- 
ishing the edges, although built-up stock 
with veneered edges, as is customary in 
production work, is feasible. Dimensions 
for the top and leaves are given in Figs. 1 
and 2. Mahogany was used almost exclu- 
sively by Phyfe and it is the wood used 
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QUNCAN PHYFE, who was America's 
first designer and builder of furniture 
of merit, apparently was the only builder 
of early American furniture to develop a 
distinctive style by which his designs may 
be recognized easily. The drop-leaf table 
pictured, which is owned by the Metropol- 
itan Museum of Art, but loaned to the 
New York State Historical Association at 
Ticonderoga, is considered one of his fin- 
est pieces, though far from his most elab- 
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for this table. Phyfe is described as going 
down to the wharf whenever a shipload of 
Honduras mahogany logs arrived, to select 
the very finest figured material. The logs 
selected he had transported to his own 
yard where they were seasoned for a full 
year before the material was used. While 
such material is not procurable nowa- 
days, care should be taken to select well- 
matched, fine-figured pieces for the top 
and leaves. The latter have quarter-turn 
formed ends but all edges are left square 
with the exception of the hinged ones. A 
rule joint and long table hinges are used 
to fasten the leaves in place as shown in 
the detail of Fig. 1. The top frame on the 
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original table does not have a 
drawer, but has false drawer 
fronts and pulls on each end. 
Though this simplifies the con- 
struction somewhat, the drawing 
deviates from the original to the 
extent of including a drawer, as 
shown in Fig. 3. 

Square corner blocks are joined 
to the side and front rails by 
means of mortise-and-tenon joints 
in the original, though dowel 
joints will serve. The corner 
blocks are made of solid stock and 
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carry a rosewood banding on one face of 
each as shown in Fig. 4. Screw pockets 
are cut in the long side rails and screw 
holes are cut in the short end ones to fas- 
ten the top in place. The screws should be 
a loose fit in the holes to allow for expan- 
sion and contraction of the top. The long 
rails are set 3 /4 in. in from the face of the 
corner blocks to allow for housing the 
finger- joint brackets, which support the 
leaves. The spacer pieces, drawer slides 
and bottom rails are shown in Fig. 3. 
Across the bottom, at the center, a piece 
of hardwood is mortised firmly to the bot- 
tom rails. Holes are drilled in this piece 
to house the tenons on the four columns 



which form the pedestal. The drawer, 
shown in Fig. 5, is made with the usual 
type of construction but with the addition 
of a slide groove cut into each side piece. 
Dovetail joints on the front corners are in 
keeping with the period. A piece of light- 
colored crotch mahogany should be select- 
ed carefully for the drawer front and the 
false front on the opposite end. 
The bracket assembly consists of the 
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Vie in. is left at each end of the joint to 
prevent binding. A long finishing nail 
or stiff piece of wire about Vrn in. in 
diameter is used for the pin. A hole of 
the proper size should be drilled, pref- 
erably on a drill press, to assure accu- 
racy, before the pin is driven into place. 
To prevent the bracket from binding 
at the front, the edges are beveled off 
at an angle of 45°. A finger hole is also 
formed with a gouge at the bottom. To 
prevent the bracket from striking 
against the rail, which is directly back 
of the joint, the shoulders are beveled 
off from the inside with a sharp chisel. 
The inner corners of the bracket fin- 
gers are also rounded. Both glue and 
screws are used to fasten the fixed parts 
of the bracket assembly to the rail. 

The turned columns, four of which 
are required, are detailed in Fig. 6. 
Care must be taken to make these as 
nearly identical as possible. Use of a 
template of soft metal or thin wood is 



SCRE.W OOCKETS • 




brackets, end blocks and triangular center 
piece, which are sawed from a single piece 
of stock. This should be cut long enough 
to allow for the finger joints, so that the 
grain will match the entire length. The 
lay-out of the finger joints is shown in Fig. 
7. The joints are carefully marked out 
with a knife point and cut so that they 
will fit together snugly. A clearance of 
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suggested. The top dowel of each leg 
should be sawed down through the center 
so that a wedge, as well as glue, may be 
used to fasten them securely in holes 
which are drilled in the piece at the bot- 
tom of the frame. This should be done on 
a drill press, if possible, so that they will 
be absolutely vertical. 

The pedestal block, shown in Fig. 10, is 
built up with thick veneers of mahogany 
over a soft-wood core. After the glue is 
dry and the piece has been squared up, the 
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corner bevels should be marked out and 
cut. As the grain runs vertically and the 
span is 4 in., which is quite a load for any 
but a large band saw, it is advisable to 
make the concave cuts on the four faces 
with a gouge. The concave surfaces are 
smoothed with a goosenecked scraper so 
that no sandpaper grit will be left in the 
wood to dull the carving gouge. Laying 
out the flutes and cutting them is merely 
routine and should cause no trouble. To 
cover the end grain and finish the top of 
the pedestal block a Va- 
in. cap is used. Perhaps 
the easiest way, though 
not entirely orthodox, to 
cut the small cove on the 
edges of this piece, is by 
the use of a small rat-tail 
file, followed by a bit of 
sandpaper wrapped over 
a piece of l A-'m. dowel 
rod. 

Referring to the detail 
at the left side of Fig. 1, a 
full-size pattern of the 
concave foot should be 
made from the squared 
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detail. The stock should not be tapered 
until the dowel holes, which fasten the 
feet to the pedestal block, have been drilled 
as it is difficult to hold the piece in a vise 
after it is tapered. A metal dowel jig, such 
as shown in the photo above Fig. 3, will be 
found convenient for drilling the dowel 
holes true, or an accurate wood jig may 
be made for the purpose. Drilling them on 
the drill press is also a good method. 

There is little doubt that the carvings 
on the legs and columns of the original 
greatly enhance the beauty of the piece. 
However, poorly executed carvings can- 
not be considered an asset. For this rea- 
son, unless you are somewhat adept at 
wood carving, it is suggested that you 
simply flute or reed the legs and leave the 
columns plain. Fig. 8 shows the conven- 
tionalized leaf design that Phyfe used on 
the feet. A full-size pattern should be 
worked out on stiff paper and the design 
transferred to the pieces by means of car- 
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bon paper. A flat pattern of the column 
carving is shown in Fig. 9. This pattern 
reaches halfway around the column and is 
transferred to the stock by the following 
method: One of the turned columns is 
covered with a layer of slightly moistened 
tissue paper, cut into strips % in. wide, 
after which a layer of gummed paper 
about the same width is pasted over the 
tissue to form a layer just sufficiently 
thick to hold the shape of the turning. 
Then the design is worked out on the 
gummed paper form after which the form 
is split with a sharp knife and removed. 
The purpose of the tissue, of course, is to 
prevent the gummed paper from adhering 



to the wood. Carbon paper may now be 
wrapped around the column, the paper 
forms replaced and the pattern traced. 
Rubber bands are convenient for holding 
the form in place. The same form pattern 
can be used for the other three columns to 
produce an identical design on each. The 
carving on the columns is quite shallow 
but clean-cut and sharp. 

The brass, claw-foot socket casters, 
lion-head pulls and leaf hinges can be ob- 
tained from supply houses handling an- 
tique-furniture fittings. The piece is fin- 
ished in a reddish, brown-mahogany color 
and rubbed to a dull sheen with pumice 
stone in the usual manner. 



Fence of Hairpins Improves Appearance of Model Railway 




Hairpins Inserted through Thin Strips of Wood Pro- 
vide a Miniature Fence Which Adds to the Appear- 
ance of Your Model Railway 



An effective method of adding to the 
realistic appearance of your model railway 
is to use this miniature "iron" fence. This 
is made of hairpins, which can be pur- 
chased for a few cents in sizes to suit the 
proportions of your model. The rails of 
the fence are thin strips of soft wood, pref- 
erably balsa, through which the pins are 
inserted. If balsa is used, two strips can 
be stacked and the pins pushed through 
them, after which the strips may be spaced 
and glued to posts. 



CThe use of shale, slate, soft limestone, 
and any other material that crumbles, sliv- 
ers, or peels off should be avoided as an 
aggregate in concrete. 
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Initial Your Playing Cards with This Process 



Placing your initials or monogram on 
the backs of playing cards, and printing 
small address labels and other forms, is 
done easily by a process which produces 
results similar to lithographing or offset 
printing. The process consists of prepar- 
ing a gelatin-surfaced plate from which 
the impressions are taken in a manner 
similar to hectographing, the difference 
being that any color of ink can be used, 
and the impressions are much sharper. To 
make the plate, cut a 
sheet of thick glass to the 
exact size of a playing 
card, and give the surface 
a mat finish by grinding 
it with emery powder. 
Then fit it into a block of 
wood so that the glass is 
flush with the surface. 
Next, soak a sheet of gel- 
atin in cold water until it 
swells, after which it is 
melted. Pour the gelatin 
over the surface of the 
glass and allow it to dry 
in a level, dust-free place. In the mean- 
time, the initials, or monogram, are made 
on a small sheet of bond paper with a pen 
and a saturated solution of potassium bi- 
chromate in water, and allowed to dry. If 
the solution flows too freely, add several 
crumbs of gum arabic. If necessary, a 
pointed brush may be used to fill in parts 
of the lettering. With a soft sponge, gently 
wet the surface of the gelatin, sponge off 
the surplus water, and place the drawing 
face down on the plate, rubbing it into 
contact with the gelatin the same as with 
hectograph. After a minute, you can 
gently strip off the paper. Allow the gela- 
tin to dry in a bright light, and the plate 
is ready for use. The plate is sponged 
again, this time using equal parts of water 
and glycerin. The initials will refuse to 
accept the solution, while the remainder of 
the gelatin will swell. Wipe off the excess 
solution and ink up the plate with a com- 
position roller, using a greasy ink of any 
color. It will "take" only over the initials, 
the remainder of the plate repelling the 
ink. If any should show on the plain gel- 
atin portions, they have not had enough 
water and glycerin. The actual printing 





operation consists of laying the back of a 
card on the inked plate, and then pressing 
it into firm contact with a roller. Glycerin 
and water must be added occasionally to 
keep the gelatin in its swelled condition. 



Heating Rooms with Gas Stove 

Many use the gas-stove oven as a source 
of heat on chilly mornings. To do a 
speedy and thorough job of warming a 
room in this way, a small electric fan may 
be placed on the oven door. This will draw 
warmth from the oven and drive it to the 
farthest corners of the room. Also, a fan 
placed to blow air across a steam or hot- 
water radiator helps distribute the heat. 
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Diagonal Cuts to Center Lathe Work 
Made on Your Band Saw 
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Using Your Band Saw to Cut Diagonals in End of 
Work to Be Turned in a Lathe 

Your band saw is convenient for mak- 
ing the diagonal cuts in the ends of work 
you are preparing to turn between cen- 
ters on the lathe. Make a V-block of suit- 
able size and on the bottom of this piece 
attach two angles of light sheet iron 
spaced so that they will fit snugly in the 
saw-table slot. A wide slot should be cut 
in the bottom of the block so that the 
horizontal legs of the angles come flush 
with the surface. Also, a pair of stop 
pieces, made of any scrap metal, should 
be provided to hook over the edge of the 
saw table so that the block will not be fed 
into the saw. In use, the work is pushed 
against the moving saw, then removed and 
given a half turn for the second cut. 



Windshield Nut Is Handy to Adjust 
Lathe Tailstock 

Difficulty some- 
times experienced 
in loosening and 
tightening the ad- 
justing nuts on the 
tailstocks of some 
small woodwork- 

WINDSHIE.LD ir, a mav hf> 

ADJUSTING NUT 1T1 & latneS ma Y De 




eliminated by substituting a nut from the 
windshield of a car for the regular ad- 
justing nut. Many of these nuts are knurled ' 
so that they are turned easily with the 
fingers, and most of them will screw onto 
a carriage bolt, which can be purchased to 
fit in the lathe bed and tailstock. — Frank 
Bentley, Missouri Valley, la. 



Playing Cards Cleaned with Camphor 

When playing cards become soiled and 
sticky from much use, they can be re- 
newed to a considerable extent by clean- 
ing with spirits of camphor. This should 
be applied sparingly with a small piece of 
cotton, wiping each side of the card thor- 
oughly. Afterward, polish the cards with 
a wad of clean cotton or a soft cloth. 



Interesting Porch Light Made 
from a Wine Bottle 

Fitted in a wrought-iron or hammered- 
copper bracket, a colored wine bottle 
makes a very effective porch lamp. The 
bottom of the bottle is cut off about Vz in. 
from the end. The squared diagram gives 
the profile of the pattern for the bracket. 
If soft copper is used, it will be a good 
idea to support the weight of the bottle 
and bulb with an angle bracket as shown 
in the lower detail. 




Attractive Porch Light Made by Using a Hammered- 
Copper Bracket and a Wine Bottle 
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"TTELLO! Bill. Your voice 
comes in as clear as a 'bell.' 
You say mine is a little weak? 
Wait a minute and I'll make a few 
adjustments. Hello! Now how 
does it sound? Fine, I had a poor 
battery connection." Imagine the 
thrill of a two-way conversation 
with your friend after you have 
installed a couple of these phones. 
They operate on the same princi- 
ple as the standard instrument, 
with receiver, transmitter, signal 
bell, push button, receiver hook 
or switch lever and induction coil. 
Without the last, a fairly satisfac- 
tory instrument can be made, but 
as the coil makes the transmission 
of voice so much more clear it is 
well worth while to include it. Over-all 
dimensions of this neat phone are given 
in Fig. 2. Before starting construction, 
study the assembly drawing given in Fig. 
1. Start with the box. Use %-in. material 
for the back and on this build the cabinet 
of V4-in. plywood. The location of various 
parts on the inside depends upon the 
equipment selected. It is well to install 
the bell first, then locate the wood block 
"A" just under it and about IV4 in. from 
the left side. 

Next make the receiver hook "B" from 
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X Y 
IN TURNING WOOD DISK "N " FOR 
TRANSMITTER, FASTEN PINE DISK TO 
FACEPLATE WITH SCREWS NEAR EDGES. 
DRILL PILOT HOLE IN CENTER AND TURN 
SHADED PORTIONS AS IN X. THEN 
REVERSE ON FACEPLATE AND 
COMPLETE JOB,"Y" 



IF INDUCTION- 
COIL SYSTEM IS 
USED, A THREE- 
POINT SWITCH 
WILL BE 
REQUIRED 
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a strip of fairly heavy sheet brass. From 
the same material, cut three contact strips, 
"C," "D" and "E," and locate them so that 
when the hook is up it will contact "C" 
and "D," and when the receiver is on the 
hook the latter will contact with "E." A 
light, coil tension spring, "F," keeps the 
hook up against "C" and "D" when the 
receiver is in use. Bend a spring latch, 
"G," from another strip of brass and in- 
stall as shown. The cover of the box is 
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aae ot %-Tnrplywood aifcr car- 
ries the transmitter and push bu 
ton. However, you may find 1 
less complicated to install the 
push button on the left side of the 
box, particularly if you are not 
familiar with intricate wiring jobs. 

Now comes the installation of 
the transmitter) This is made up 
of a tr ansmi tter fauflfln^md a dia- 
phragm. The buttons can be pur- 
chased from radio or electrical 
supply houses. In principle, the 
button is a shallow cup contain- 
ing carbon granules between two 
carbon disks. Vibrations of the 
diaphragm, caused by sound, ac- 
tuate one of the carbon disks, 
which exerts varying pressure on 
the granulated carbon. Greater 
pressure gives less electrical re- 
sistance and hence stronger cur- 
rent, and vice versa, thus causing 
a duplicate variation of the dia- 
phragm vibrations of the receiver 
at the other end of the line. A 
cross section of the transmitter 
assembly is shown in detail in 
Fig. 4. Note that there is a hub 
on the button which is set in a 
hole drilled in the cabinet door. 
This should be a snug fit so that 
the button is held rigidly. A 
spring-brass fork is bolted to the 
plywood door in such a manner 
that it exerts a slight outward 
pressure on the small knob, thus 
holding it against the diaphragm. 
Some transmitter buttons are 
equipped with a nut in place of 
the rounded knob. In that case, 
drill a hole in the center of the 
diaphragm, insert the screw and 
put the nut back again. Such as- 
sembly requires an electrical con- 
nection on the edge of the diaphragm, but 
in the original, the spring fork completes 
the electrical circuit. If a standard dia- 
phragm such as used in a telephone trans- 
mitter is not available, you can cut one 
from a photographers' thin ferrotype plate. 
Care should be taken not to dent it, for 
efficiency is impaired if it is -not perfectly 
flat. It should be 2 x h. in. in diameter. Lac- 
quer should be scraped away at the con- 
nections if the diaphragm is used to com- 
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plete the electrical circuit instead of a 
spring fork. The diaphragm is held be- 
tween a wooden ring "M" and a cover 
disk "N." Note that the thickness of "M" 
should be slightly less than the height of 
the knob, so that they will always be in 
contact. In Fig. 4 is shown the method 
of turning the cover disk "N" on a lathe 
faceplate. White pine is recommended 
because this soft wood is close-grained 
and not likely to split. By drilling a 
small pilot hole in the wood when first 
put on the lathe, it is possible to center 
the job properly when it is turned over 
for turning the other side. The hole in 
the cover disk "N" should correspond 
to the small end of the mouthpiece used. 

As stated before, an induction 
coil will greatly improve the effi- 
ciency of the instrument, and this 
will require a three-point switch. 
In the original job, a neat push 
button was installed just below 
the transmitter on the door of the 
box, and the contacts arranged as 
shown, but it may be found easier 
to build up a button switch on the 
side of the box. The importance 
of an induction coil has been not- 
ed, and if you are able to purchase 
a pair from an electrical supply 
house, by all means do so as it is 
a considerable job to wind one 
neatly. The primary coils are not 
so hard, but the fine wire of the secondary 
is like trying to wind a spool of thread. If 
you are obliged to do the job, however, 
insert the ends of a bundle of stovepipe 
wire, % by 3 x /2 in., in blocks of wood, 1 in. 
square, as in Fig. 3. Wrap a sheet of paper 
around about four times and give it a coat 
of shellac. When dry, start winding the 
primary coil, leaving one end project 
through a hole in the wood block. This 
coil should be two layers of No. 20 s.c.c. 
copper wire, with a sheet of paper around 
each layer, and shellacked. The secondary 
is No. 34 silk-covered wire and is wound 
just like the primary except that it has 
twelve layers. Ends of the wires should 
be drawn through holes in the blocks, as 
shown. Cover the finished coil with two 
or three wrappings of paper and shellac to 
protect the wires. 

Wiring plans are shown in detail in 
Figs. 5 and 6. Use insulated wire cable 




WIRING SYSTEM 
WITH INDUCTION 
COIL 



. WIRING 
SYSTEM WITHOUT 
INDUCTION COIL 
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with all connections soldered. Some of the 
connections to transmitter and push but- 
ton on the door can be soldered to the 
hinges, as shown. 



C[Enameled tile may be cleaned with a 
cloth dampened with kerosene. 
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Time-Saving Tool for Removing Old Floors without 
Splitting the Boards 

Tool for Removing Floor Boards 
with Minimum Damage 

Two pieces of heavy flat iron bent to the 
shape shown and bolted to a stout oak 
handle make an ideal tool to take up floor- 
ing with minimum damage. After taking 
up a couple of the boards at one side of 
the floor, the lower end of the tool is 
placed so that it straddles a joist and is 
then used as a pry as shown. — True Park- 
er, Homer, Ga. 



Belt Wedge Prevents Accidents 
with Sewing Machine 

Small children often have their fingers 
injured by playing with the treadle and 

drive wheel of a 
sewing machine. 
If a clothespin is 
tapered at the end 
to wedge in the 
belt hole of the 
machine table, it 
will serve as a 
brake, by pressing 
the belt against 
the side of the 
hole, so that the 
treadle or wheel 
cannot be operat- 
ed by the child. 




"Cellophane" Ribbon Used as Photo 
Corners 

Short pieces of Cellophane ribbon, which 
can be had in many colors and combina- 
tions, make suitable corners for mounting 
snapshots in albums. Place each piece over 
one corner of the 
photograph, and 
bend the surplus 
under the back. 
Fasten the corners 
in the album with 
glue, paste or ce- 
ment. The snap- 
shots can be re- 
moved by raising 
them up in the 
center. 




"Scotty" Book Ends Make 
Ideal Gifts 

These book ends, which are sawed eas- 
ily from pieces of fairly heavy sheet brass 
or copper, are especially attractive for 
gifts or prizes at card parties. Make a 
full-size pattern on cardboard from the 
squared drawing and cut it out with a 
sharp knife. Then transfer the design to 
the metal with a scriber or other sharp 
object such as a large darning needle. 
After cutting to shape, smooth the edges 




These Attractive Book 
Ends, Which Are Cut 
from Brass or Copper, 
Make Ideal Prizes for 
Card Parties 



of the metal with a file and emery paper. 
For final finish, the metal may be buffed 
and coated with clear metal lacquer or 
you can use colored enamel. 
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Steering Wheels for Models Are Made Easily 



NO. AND SIZE OF HOLES, 
EQUAL OIA. AND NO. OF 
WIRES USED FOR SPOKES 



HOLE IS SIZED 
TO LEAVE PROPER 
WIDTH OF RIM 




STEP I 



CENTER HOLE 
EQUALS OlA.OF SHAFT 



USE DOWEL 
EQUAL TO 
OUTSIDE RIM 
DIAMETER 

I 




ENLARGE WITH SOLDER AND 
FILE TO HAN DLE,-,SH APE , THEN 
CUT OFF ENDS 

I 



SOLDER ALL' 
AT CENTER 




A 

FILE AND 
SANDPAPER OFF 
SURPLUS THICKNESS 



STEP 4 



You can make realistic steering wheels 
for models by using simple hand tools. 
First get a dowel of a size equal to the di- 
ameter desired for the finished wheel. 
Then drill holes, equally spaced, near the 
end for the spokes as in Step 1. Now, drill 
a small hole in the end of the dowel for 
the wheel shaft, after which a larger drill 
is used to remove excess stock between 
the center and the rim of the wheel, Step 
2. As indicated in Step 3, the wire spokes 
and shaft are inserted and soldered to- 
gether at the center, after which the wheel 
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is sawed off the end of the dowel as in 
Step 4. A fine saw is used for this purpose 
to prevent roughing the rim unnecessarily, 
thus reducing the work of smoothing the 
wheel. The ends of the spokes projecting 
from the rim are enlarged with solder and 
then shaped with a file to form handles. 
Sanding and painting complete the job. 



Large Fishhooks Used to Suspend Pictures from Molding 



In emergencies, fishhooks can be sub- 
stituted for ordinary picture hangers when 
suspending frames from moldings and 
other projections. As the points of the 
hooks imbed themselves in the upper edge 
of the molding, under the weight of the 
frame, they can be used in places where 
regular hangers would not hold, such as 
in paneling strips and other projections 
found in rooms not provided with regular 
picture molding. 



Secret Message on Paper 

Soak a sheet of white paper in water 
and lay it on a flat surface such as a piece 
of glass. Then put a dry sheet over this 
and write on the latter with a pencil, 
pressing hard so that the indentation will 
go through onto the wet sheet. When the 
writing is completed, remove the dry 
sheet. After the wet sheet has dried, all 
traces of writing will disappear, but will 
reappear when the sheet is again soaked. 




Large Fishhooks Are Ideal Hangers for Suspending 
Picture Frames from Moldings 
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^MART, modern lamp bases of elegant 
design, which will go well with furni- 
ture of almost any type, will give a dis- 
tinctive touch to your living room. For 
color, you will find that they are especially 
charming if finished in white, with the 
lamp shades to match, in accordance with 
the present fad. 

The first base, shown in Figs. 1 to 4 in- 
clusive, is made up of three pieces, two 
disks turned as indicated and glued to- 
gether, and then fastened to a rectangular 
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By DANIEL REYNOLDS 

support. The disks are V/2 in. in diameter 
and IV4 in. thick. Each has four %-in. 
steps recessed on one side and a center 
recess V/z in. in diameter. After two du- 
plicate disks have been turned, 
provision is made for accommo- 
dating lamp cord through the 
center. An easy way is to cut a 
groove diametrically across the 
flat side of each disk. When the 
grooves have been cut, the disks 
are glued and screwed together, 
taking care that the outside edges 
are flush and that the grooves line 
up to form a %-in. hole. The job 
of taking a light finishing cut, 
after the glue has dried thorough- 
ly, is next. To do this, you can 
mount the work between two 
disks turned to fit snugly in the 
largest recesses, or you can use 
two plugs, IV2 in. in diameter, as 
shown in Fig. 4, to fit the center 
recesses. With the latter arrange- 
ment only very light finishing cuts 
can be taken as it is easy to get 
the work off center. The assem- 
bly is mounted on a wood block 
% by 3% by 6Vs in. in size. This 
is done with glue and screws, 
molding being carefully fitted 
with glue and brads to hide the 
joint. The hole for the wire is 
then continued through the base 
and out through the side, where a lamp- 
cord bushing prevents any tendency of the 
rough edges of the hole to chafe the cord 
insulation. A careful sanding followed by 
a coat of flat white paint prepares the base 
for the final finish. As this is one of the 
most important operations, it should be 
done carefully. A good grade of white 
enamel, either glossy or egg-shell finish, 
may be used. Or, if you prefer a very light 
gray shade instead of pure white, add a 
little black enamel, a drop at a time, until 
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the desired shade is obtained. The col- 
or should not be a decided gray, but 
should be just a shade off white. This is 
brushed on and, when dry, it is rubbed 
down to get a finish that is free from 
brush marks, using powdered pumice 
stone and water, and then rottenstone 
and oil. A piece of felt is used for rub- 
bing. Special care should be 
taken to avoid cutting the 
paint film at the edges. 

The second type of base is 
shown in Fig. 5. It has a reed- 
ed standard, strips of %-in. 
half-round molding being 
glued and bradded lengthwise 
on the surface as shown. If 
you have the proper equip- 
ment, the reeding may be cut 
directly into the standard. 
The core is turned first, a 
short tenon being left on one 
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end to facilitate assembly to the base. Before 
removing the work from the lathe, the molding 
strips are glued and bradded to the outside of 
the core as shown in Fig. 7, after which the 
waste stock at the ends is cut off. The lathe 
should be run at high speed for cutting off the 
ends and a light cut should be taken. The base 
is turned next, to the dimensions given in the 
drawing. This work is entirely a faceplate job. 
Next, the cap for the top of the standard is 
turned, after which the parts of the base are as- 
sembled. When the glue has set, any surplus is 
carefully trimmed away and the entire piece 
sanded. If there are any places to be filled with 
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plastic filler, this should be done 
now. The hole for the cord is 
drilled through the center. The 
wire enters at the side of the base, 
and a bushing is screwed in place 
before painting. 

The third base, shown in Figs. 6 
and 8, is intended for a dressing 
table. Its mirrored sides reflect 
light and make it very attractive. 
The base and standard are 
detailed in Fig. 6. The 
square, hollow standard is 
built up and is mounted on 
a base in a manner similar 
to that of the other lamps. 
When assembled, the base 
is carefully sanded and the 
mirror strips are applied. 
These strips may run ver- 
tically or horizontally, and may be held in 
place with rubber cement and bank pins. 
If you do not desire the use of pins, press 
the mirrors firmly into a layer of glass or 
iron cement, previously applied to the 
standard. The mirror and reeded bases 
should have a push-through socket. Avoid 
pull-chain sockets as a small lamp is not 
heavy enough to remain upright. 

After a %-in. brass nipple has been 
screwed into the hole at the top of the fin- 
ished lamp base, you are ready to do the 
wiring. A horizontal hole in the bottom 
member breaks into the vertical hole 
through the center. Fig. 3 shows how the 
lamp cord is first slipped through the hole 
in the bottom member, is pulled out under 
the base and is then pushed through the 
vertical hole. After making the connec- 
tions to the socket, turn the latter in coun- 
ter-clockwise direction a number of times; 



then screw it on the nipple the 
same number of turns, after which 
it is locked on the nipple. This 
method prevents the cord from 
being twisted inside the standard, 
which tends to pull the wire away 
from the connections in the sock- 
et, possibly causing a short circuit. 
After the wiring has been com- 
pleted, the underside of the lamp 
base is covered with felt in order 
to avoid marring finished surfaces 
on which the lamp is to be set. It 
is an easy matter to glue the felt 
on and, after the glue has dried, 
to cut away the surplus with a 
sharp knife as shown in Fig. 9. 

Shades for these lamps may be 
made or purchased. Attractive 
shades can be made by stretching 
silk, parchment or colored Cello- 
phane over wire frames. These 
are easy to make if some method 
is improvised to roll the wire rims 




to the proper shape, after which the cross 
and support wires are soldered to them. 
Or, the frames can be purchased cheaply 
in most large department stores. 



CCoal tar stains paint, and therefore it is 
necessary to insulate it with shellac; re- 
move as much of the tar as possible by 
scraping and apply a thin coat of shellac. 
Paint will adhere to the shellac, and the 
stain will not penetrate. 
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"Rollicking Rufus" Will Dance Amusing Jigs 




Suspended from a curved 
length of heavy piano wire, this 
little manikin will cut amusing 
capers when the supporting wire 
is agitated. The base is of %-in. 
wood, and the springboard 
should be of Vs-in. maple or 
other hardwood. A screw draw- 
er pull permits adjustment of 
the rigidity of the springboard. 
Washers should be put above 
and below the board. The figure is carved 
from soft pine. Sizes of the legs and arms, 
which are pivoted loosely to the body, are 
given in the squared drawing. Note that 
a thin strip of lead is fastened to the un- 
derside of the feet to bring them down 
with a "snap" on the springboard. A good 
paint job makes the figure look quite real- 
istic. Two coats are advisable, one in flat 
white or gray paint, and the second in the 
finished color. Flesh tint for the face and 
hands can be made by mixing a very small 
amount of red and orange with white. The 
base should be gray or black and the 
springboard should be varnished a natural 
color. When the paint is dry, sandpaper 
the joints smooth where they rub together 
and wax them to reduce friction. 



Vacuum- Clean Your Hot- Air 
Furnace Pipes 

Drapes, decorations and other things in 
the hot-air heated home stay clean longer 
if the air pipes of the furnace are cleaned 
at least once a year with a vacuum clean- 
er. Using the long hose and narrow nozzle, 
the hot-air pipes can be cleaned quite a 
distance down from each register. In a 
similar way, the cold-air intake can be 
cleaned. Of course, a thorough job re- 
quires getting into the furnace end of the 
pipes. If insulation on the pipes does not 
make this too difficult, it is worth while. 
However, most of the dirt will be found 
rather near to the registers where it is 
easy to reach. — C. E. Packer, Chicago. 
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Keeping Handle of Soldering Iron 
Cool with Bottle Caps 



Paper Plate Slipped over Socket to Serve as an 
Emergency Reflector for a Photo-Flood Lamp 

Paper Plate Serves as Reflector 
for Photo -Flood Lamp 

In an emergency, a paper plate will 
serve nicely as a reflector for photo-flood 
lamps. The plate is cut from one edge to 
the center, after which the edges of the 
cut are overlapped and glued to give the 
plate a modified cone shape. Cutting a 
hole at the apex of the cone to take a lamp 
socket, completes the job. 



Rubber Band around Oilstone 
Prevents Breakage 

By cutting a wide rubber band from an 
old inner tube, and snapping this around 
an oilstone as shown, the latter will be 

protected from 
breakage if acci- 
dentally dropped 
against other 
tools. Also, the 
portion of the 
rubber projecting 
above the surface 
of the stone will 
serve to retain oil 
or water used in 
sharpening tools. 




HOLE 



By slipping a 
number of bottle 
caps on the shank 
of a soldering iron, 
so much heat will 
be radiated that 
the handle will be 
kept comfortably 
cool and will not 
be charred. The 
caps should be 
drilled for a snug 
fit on the shank 
and they should 
be placed in pairs 
with their backs together as shown in the 
drawing. — A. H. Waychoff, Tempe, Ariz. 
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Lathe Turnings of Small Diameter 
Smoothed with a Plane 

As an aid to prevent long, small-diam- 
eter lathe turnings from "whipping" when 

shaping the cen- 
MM^&SIl T '^mm ter section of the 
HT/^iJ^ V P i e c e > a small 

^^SHk | MM block plane can 
— •^v^ KT^m Mils be used as shown. 

The plane blade 
should be razor 
sharp and the 
heel of the plane 
should be held on 
the tool rest in or- 
der to cut the rotating stock at a slight 
angle. — Ray J. Marran, Kansas City, Mo. 





Piece of Inner Tube Protects Teeth 
of Circular Saw 

When circular-saw or dado-cutter 
blades are laid aside for some time, they 
should be protected by covering the teeth 
in order to pre- 
vent their dulling 
or rusting. A good 
way to do this is 
to stretch a wide 
rubber band over 
the teeth. A band 
of the right size 
for this purpose 
can be cut from 
an old inner tube. 




Qricks of ff \ 

Band-Saw Operation 

/^\NE of the most important considera- 
tions in band-saw work is side pres- 
sure. There is always a certain amount of 
play in a band-saw blade, which if un- 
guided, weaves from one side of the saw 
kerf to the other. This is overcome by ex- 
erting a very light side pressure against 
the work as shown in Figs. 1 and 2. Side 
pressure can be applied effectively when 
making ripping cuts. In this case, the pivot 
point is best restricted to a single contact, 
such as the knuckle of the thumb or one 
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PIVOT WITH THE HAND THAT FITS THE CURVE TO BE CUT 




Bright hand 
pivots fop. 
this curve 



that is not parallel with the table. 
The remedy is quite simple — a 
stone applied lightly to the lead- 
ing edge, as in Fig. 6, removes the 
burr and permits straight track- 
ing. A slight touch is all that is 
necessary to remove the burr. 
When a band saw is fitted with a 
ripping fence, this 
honing should be 
done as the fixed 
fence is practically 
useless if the blade 
has the slightest 
tendency to "lead" to 
one side. 



or two fingers, Fig. 3. 
This pivot should be 
directly in line with 
the teeth of the blade. 

Few workers make 
proper use of turning 
holes, Fig. 4. These 
should always be the 
initial job in cutting 
an intricate pattern. Square 
turning holes will assure square 
corners in the work while round 
holes are useful in shaping small 
curves to the exact line. Almost 
every band-saw blade will show 
a very fine wire edge as in Fig. 
6. The result of this is a tend- 
ency for the blade to cut a line 
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Cleaning Sink Drains 




Old Piece of Chain Used to Clean Out Drain Pipe, 
Which Ran Horizontally under the Floor 



In my home the drain pipe from the sink 
rims horizontally underneath the floor to 
the soil pipe. Due to this level position of 
the pipe, it filled with sediment so that 
water would hardly pass through it. As 
the usual methods of cleaning sink drains 
did not work effectively on this installa- 
tion and I did not wish to tear up part of 
the floor, the following method was used: 
A small piece of cork was fastened to one 
end of a stout thread, the screen in the 
sink removed, and the cork placed in the 
mouth of the drain. The sink was then 
filled with water, which carried the cork 
and thread beyond the clean-out plug in 
the trap under the floor, after which the 
water was shut off and the plug removed. 
After "fishing" around a bit, I found the 
thread. A piece of heavy cord was tied to 
the end of this and carefully pulled back 
through the pipe to the sink. Then a piece 
of y4-in. rope was tied to the cord and 
pulled back to the trap, after which a 12- 
in. length of pump chain was tied to the 
rope. This was slowly pulled back and 
forth through the drain to clear it. — E. O. 
Blanchard, Wellington, Ohio. 



Kindling Sticks to Start Fires 
in Stoves and Furnaces 

To expedite starting a fire, the following 
safe product may be cast into molds, made 
by gouging channels in blocks of wood, 
and stored ready for use: Carefully melt 



ordinary rosin or pitch and add an equal 
weight of fine sawdust. The resinous mix- 
ture should be stirred to an even mass and 
then poured into the molds while hot. If 
the sawdust is coarse, the amount may be 
increased without sacrificing ease of light- 
ing. The kindling takes fire readily and 
produces a large flame. 



Soap-Bubble Fountain Makes Beautiful 
Night Display 

Hundreds of soap bubbles floating up- 
ward into the night air, where they are 
picked up by beams from hidden flood- 
lights, make a colorful display when this 
soap-bubble fountain is in action. The se- 
cret of the fountain is city gas flowing into 
cans or pails which contain a saturated 
solution of castile soap and water. To this 
is added glycerine equal to 5 per cent of 
the volume. The containers are assembled 
in a group, and the gas is led into them 
with an ordinary garden hose, the flow of 
gas being controlled by a valve. The flood- 
lights are covered with colored Cellophane 
and are arranged to direct fight on the 
bubbles as they rise from the cans. 




City Gas Flowing into Soapy Solution Makes Bub- 
bles on Which Colored Lights Shine as They Rise 
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Trash Chute to Basement Housed in Cabinet 




The problem of disposing of sweepings 
and waste paper in the home is solved by 
a built-in cabinet, which conceals a chute 
through the floor to a trash box in the 
basement. The cabinet is built wherever 
convenient, and has two doors in the front 
as shown. The upper one is hinged to the 
underside of the cabinet top, and the low- 
er one is arranged to slide up and down. 



The sliding door is provided with a latch 
to hold it open. This is a length of brass 
tubing or iron rod pivoted to the back of 
the panel as shown. The tube is curved 
slightly so that pressure exerted by a flat 
spring, causes the lower end to slip over a 
crossbar to hold the door open when it is 
raised. The latch is released by a short 
handle which projects through the door. 



Workbench Seat Swings Out of Way When Not in Use 



If you find a regular stool inconvenient 
at your workbench, try this swinging seat, 
which can be pushed under the bench out 
of the way when not in use. Pipe and fit- 
tings are used in the construction and are 
assembled as shown, floor flanges being 
used as pivots on the floor and on the un- 
derside of the bench top. These flanges 
should be slightly larger than the pipe so 
that the ends of the latter fit loosely in 
them. 



{[To paint a monogram or other device 
on leather do not use oil paint, which will 
spread, but mix some coach color, which 
is ground in japan or turpentine, and thin 
it with turpentine, adding a little carriage- 
finishing varnish as a binder. 
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Pouring Ammonia Above Eye Level 
Will Allow the Fumes to Rise Where 
They Will Not Cause Irritation 



IF YOU want to know how 
everyday household neces- 
sities such as furniture polish 
and wax, insecticides, cleaning 
preparations, etc., are made, 
much can be learned by ex- 
perimenting with a bottle of 
ordinary ammonia. 

Strong ammonia, as sold at 
the drug store, should be used 
in all of the work described 
here. Ordinary household ammonia is too 
weak for most purposes, and besides it 
contains other chemicals added to make 
it more effective for cleaning purposes. 
The evil-smelling fumes of ammonia are 
somewhat irritating and it should not be 
smelled to determine the strength of the 
solution. While handling ammonia, re- 
member that ammonia gas is lighter than 
air; therefore it is a good idea to hold the 
bottle above the level of the eyes while 
pouring. If this is done, the fumes will 
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Metal polishes for use on 
copper, brass, or nickel fre- 
quently contain a small amount 
of ammonia because of its 
power to dissolve the oxide or 
rust coatings that form on their 
surfaces. To demonstrate this 
property, you may place a 
small amount of black copper 
oxide, which is the substance 
which forms on the surface of 
copper after it has been ex- 
posed to the weather, in the 
bottom of a test tube and cov- 
er it with ammonia solution 
about 1 in. deep. After shaking 
the tube, it should be noted 
that the colorless ammonia has 
changed to an intense azure 
blue color. This shows that the 
black copper oxide has been 
dissolved. For the experiment, 
the black oxide of copper may 
be obtained at the drug store if none is 
available from a weather-blackened cop- 
per utensil. 

A good metal polish in which advantage 
is taken of this property of ammonia, is 
made by mixing together kieselguhr, 2 
parts, strong ammonia solution, 1 part, de- 
natured alcohol, 1 part and sufficient wa- 
ter to make a thick creamy polish. See 
Fig. 1. If the polish is stored in a bottle or 
can, it should be shaken before using. To 
use the polish, pour a small amount of it 



rise and cause little or no inconvenience. on a soft cloth and rub the metal briskly. 
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After cleaning, the 
metal should be 
rubbed with an oily 
rag to prevent tar- 
nishing. There are 
many other materi- 
als that may be used 

in making metal polishes of this type. 
Jewelers' rouge, rottenstone, pumice or 
whiting may be substituted for the kiesel- 
guhr to produce a polish having just the 
right amount of "bite" for the metal to be 
polished. In making polishes, it is well to 
keep in mind that experience is the best 
teacher. Therefore, the amateur chemist 
should not hesitate to try new combina- 
tions of constituents, which may produce 
a superior product. 

The proverbial fact that under ordinary 
conditions oil and water will not mix, may 
be contradicted by a simple experiment. 
To mineral oil, about 3 oz., or any other 
lightweight oil, add oleic acid, about Va oz., 
and stir. This may be obtained at any 
drug store. It is the same substance as is 
sold as "red oil." Into a larger vessel pour 
an amount of water about equal in volume 
to the oil mixture. Into the water pour a 
few drops of strong ammonia solution. To 
produce an even mixture of the oil and 
water, pour the oil mixture into the water 
while stirring vigorously or using an egg 
beater. Almost instantly a thick white 
creamy paste will be formed. This should 
be stirred until it is perfectly even and 
smooth. The process of doing this is illus- 
trated in Fig. 2. If you will feel the side of 
the container during the mixing, you will 
find that it has become slightly warm due 




Steps in Preparing an Emulsion Furniture Polish 
and Cleaner ; Oleic Acid and Ammonia Combine 
Chemically to Form a Soap 

to the chemical reaction which has taken 
place. Emulsions, as thick creamy mix- 
tures of this type are called, are used as 
furniture polishes, insecticides, orchard 
sprays, disinfectants, automobile polishes, 
hand cleaners and for hundreds of other 
preparations where the product must have 
both the properties of oil and of water. Of 
course, different kinds of oils or melted 
waxes are used in the manufacture of the 
different preparations. The more water 
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Ammonia Is Used in Refrig- 
eration; This Experiment 
Shows How Air Blown 
through Ammonia Will 
Freeze a Drop of Water be- 
tween a Thin Beaker and a 
Block of Wood, so Both Can 
Be Lifted Together 



that is used in making the emulsion, the 
thinner will be the mixture. If just the 
correct amount of ammonia is added to 
the water the finished product will have 
no odor of this chemical. The exact amount 
can be found easily by experiment and 
will be found to vary depending upon the 
strength of the ammonia used. Similarly, 
the amount of oleic acid added to the oil 
is best determined by practice in making 
up any particular mixture. If the emul- 
sion made as above is diluted with water 
and stirred, a thin milky solution will form 
because it is soluble in water. If mineral 
oil or cedar oil is used in making the emul- 
sion as above described the product will 
be a good oil furniture polish. It is ap- 
plied by rubbing on with a moist cloth 
dampened with the cream. This polish 
will also act as a cleaner at the same time 
it polishes because the ammonia and oleic 
acid combine chemically to form a soap. 
If a stronger cleaner is wanted the amount 




of oleic acid and ammonia may be in- 
creased as desired. 

To make a wax polish, melt beeswax, 
carnauba wax, and paraffin together in 
proportions to suit, and add the oleic acid 
to the molten mixture. Care should be 
taken not to overheat the waxes. They 
should just be melted. The water to 
which the ammonia is added should be 
heated to almost the boiling point and the 
hot molten waxes poured in while stirring. 
In making waxes, about three times as 
much water as wax is generally used. 
However, this can be varied to suit, and 
here again the beginner should remember 
that frequently amateur chemists, while 
experimenting, discover little points which 
are of extreme importance in making 
preparations of this type. 
Many large, profitable 
businesses depend en- 
tirely upon the merit of 
formulas worked out by 
such simple experimental 
methods. 

A clear varnish, which 
may be diluted with wa- 
ter but dries waterproof, 
may be made by using 
linseed oil and oleic acid 
as the oil part of an 
emulsion, and proceed- 
ing as already explained. 
As in the other formulas, the experiment- 
er should try out small amounts until he 
has found a mixture that will give the re- 
sults desired. In following these meth- 
ods remember that if the waxes or oils 
used to make emulsions have to be melt- 
ed, the water-and-ammonia mixture must 
also be heated before it is mixed with the 
hot oils or waxes. If a preparation is 
wanted for cleaning purposes, the amounts 
of ammonia and oleic acid should be in- 
creased to produce more soap. Also, mild 
abrasives such as chalk, diatomaceous 
earth, rottenstone or fine emery may be 
added if desired. 

Ammonia is also used in refrigerators. 
To show how this chemical produces cold, 
you can set a thin-walled beaker of strong 
ammonia over a drop of water on a block 
of wood and blow through the solution 
with a piece of glass tubing. The tubing 
should be long and care should be taken 
not to suck any of the fumes into the 
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mouth. The long tube 
will make it possible to 
stand far enough away 
from the fumes to pre- 
vent their bothering 
your eyes. After blowing 
through the solution for 
a few minutes, the water 
under the beaker will be 
frozen solid and the block 
and beaker may be lifted 
together as shown in one 
of the illustrations. 

Another very striking 
method of showing the 
cooling effects of ammo- 
nia is to have some one 
hold two empty beakers. 
On the bottom of one of 
the beakers place about a 
y 4 -in. layer of dry sodi- 
um carbonate of the 
grade used by photogra- 
phers. Into the other 
place a similar amount of 
ammonium nitrate or 
ammonium chloride. This 




Simple Demonstration of 
Cooling Effect Caused 
by Dissolving Ammoni- 
um Nitrate Compared to 
Heating Effect Produced 
by Dissolving Sodium 
Carbonate 





done, pour water, about 1 
oz., into each beaker. The 
person holding the beakers 
will very quickly note that 
the one which contains the ammonium 
compound gets very cold and the other 
very hot as indicated in Fig. 3. 

Water running up hill is unusual, but 
the impossible again can be accom- 
plished with this unusual chemical. Fig. 
4 shows a 2-ft. length of glass tubing, 
one end of which is drawn out to a 
small jet. When the tube is filled with 
ammonia gas with its large end corked 
and the other end immersed under 
water, the trick of water running up hill 
will be accomplished. As ammonia gas 
is colorless not enough of it will escape 
through the small opening to make it3 
smell noticeable, and therefore the real 
reason for this apparent defiance to the 
law of gravity cannot be guessed. When 
the tube is set in the water the water 
slowly rises almost to the top of the 
tube. The ammonia is greedily absorbed 
by water. Therefore a vacuum is cre- 
ated which sucks the water into the 
tube. Usually 1 gal. of water can ab- 
sorb over 700 gal. of ammonia gas. 
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Wooden Tongs to Handle Hot Clothes 
Prevent Burned Fingers 



BOLT PREVENTS SPLITTING - 




TONGS SAWED FROM 
SINGLE PIECE OF 
HARDWOOD- 




Hardwood Tongs Prevent Burning the Hands When 
Removing Hot Clothes from Washboiler 

For lifting hot clothes from a wash- 
boiler, or for feeding them into a wringer, 
these wooden tongs will save much time 
and eliminate burned fingers. They are 
made from a piece of hardwood, which is 
cut to the shape shown with a scroll saw. 
A bolt through the tongs at the point in- 
dicated will prevent splitting. 



Electric Pencil Records Data 
on Photo Films 

With this electric pencil, data are re- 
corded on an undeveloped film without the 
mess and bother of chemical inks. The 
recording is done as an actual part of the 
photo by a tiny light beam that exposes 

the portion of the 
film on which the 
writing is done. 
The barrel of the 
pencil is a % by 4- 
in. tube with wood 
disks fitted snugly 
into the ends, one 
disk carrying a 
socket with 6-volt 
lamp, which i s 
wired to a flash- 
light battery or toy 
transformer. Over 
the lamp end of 
the pencil, a cone 




is fitted tightly. This has a small hole at 
the apex through which light shines to ex- 
pose the film.— D. J. Egan, Paterson, N. J. 



Cabinet Locks Make Windows 
Burglar Proof 

By installing small cabinet locks, of the 
type shown, in your windows, you can 
leave them partly raised for ventilation 
without any fear 
of a burglar en- flT 
tering through 
them. These locks 
can be purchased 
for ten or fifteen 
cents each, and 
one is installed in 
each sash. Small 
recesses to take 
the lock plungers 
are cut in each 
window casing, 

spacing them according to the heights to 
which you wish the window raised. — Jas. 
Gibson, Columbus, Ohio. 




Stop Gauge for Your Circular Saw 

A simple stop gauge for your circular 
saw is made by cutting a slot in a piece of 
hardwood along which an adjustable block 
can be moved. The slot should extend just 
high enough above the metal gauge to per- 
mit turning the wing nut on the bolt by 
which the stop block is secured. A gauge 
of this type will be found accurate and it 
is easily adjusted. 




>>^-i6 CARRIAGE BOLT 
AND WING NUT 



SMALL HOLE 



Stop Block on Miter Gauge of Circular Saw Assures 
Accurate Cutting of Duplicate Work 
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Spring Drawer Stop That Can Be 
Released in a Moment 

Pivoted to the inner side of a drawer as 
shown, this plywood stop can be held 
down with the fingers when it is necessary 
to remove the drawer. Fasten the stop to 
the side of the drawer so that a portion of 
it projects above the upper edge. Then 
bend a piece of piano wire so that there is 
a small loop at one end and another in the 
center. The end loop passes around a 
small screw driven into the lower front 
corner of the stop, while the center loop 
encircles a screw that serves as a peg to 
limit travel of the stop. The other end of 
the wire presses against the drawer. 



Spring Stop That Limits Movement of a Drawer, 
Yet It Can Be Released to Remove the Drawer 



C Brown stain on teacups can be removed 
with a solution of salt and vinegar. 



Make Your Own Shop Equipment 



Ml 
illlllll 




Whether you want a high-class cabinet 
workbench, a sturdy band saw, a heavy-duty 
drill press or other equipment for your work- 
shop, we have blueprints that will enable 
you to build these yourself. 

CABINET BENCH — 898: Nearly 8 ft. long, 
27 in. wide, 35 in. high. 20 drawers— 25c. 

22-IN. SCROLL SAW — 771 : Pipe fittings and 
hardwood. Has sewing-machine drive — 25c. 

12-IN. BAND SAW — 836: Smooth running 
and sturdy. Cuts 2- in. stock easily — 25c. 



Cabinet Workbench— 898 

DRILL PRESS — 895: Pipe fittings. >/ 2 -in. chuck 
and ball-bearing spindle. 28 in. high — 25c. 

BELT SANDER — 579: Heavy-duty type. Angle- 
iron framework and a 5 by 46-in. belt — 25c. 

VERTICAL SPINDLE SANDER— 560: Fine for 
curved surfaces. Table 10 by 17 in. — 25c. 

All six blueprints listed above will be sent to 
you prepaid upon receipt of $1.00, or separately 
for 25c each. Also send 12 cents for our booklet 
"What to Make" which lists hundreds of other 
blueprints for practical craftsmen. These include 
plans for home improvement, furniture, novel- 
ties, toys, boats, models, outdoor sports, and 
many other miscellaneous subjects. 




12-In. Band tiaiv— 836 



Blueprint Department, Popular Mechanic:.. Magazine, 200 E. Ontario St., Chicago 
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Saw Tab 
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"DUILT with a sturdy angle-iron frame 
and a laminated hardwood top this 
motor-driven saw gives you ample capac- 
ity for crosscutting and ripping wide 
boards. The large table is stationary. A 
novel device for raising and lowering the 
saw makes it possible to cut to any desired 
depth within the limits of the saw blade. 

The four legs are cut from 1%- 
in. angle iron, the top rails from 
iy2-in. angle iron and the middle 
stretchers from channel iron, 4 in. 
wide. Fig. 6 gives you the loca- 
tion of the %o-in. holes to be 
drilled in each leg. These holes 
are in the same position on both 
faces of the angle. The location 
of the holes through the ends of 
the rails and stretchers is laid out 
from those already drilled in the 
legs. With all holes drilled 
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ADJUSTMENT 
FOR LEVELING 
ON UNEVEN 
FLOOR 



you can set up the frame by joining the 
legs to the channel-iron stretchers with 
9ie-in. stove bolts, the nuts drawn down 
on lock washers. The top rails are mi- 
tered at the ends as in Fig. 5. With the 
frame set up, drill a line of small holes, 
spaced 8 in. apart, through the top of the 
upper angle-iron rails to take screws 
driven into the top. If the machine is to 
be taken about to the job or operated on 
an uneven floor, saw one of the front legs 
about 1 in. short, cut two %o-in. slots in a 
piece of V\ by 1%-in. flat iron and bolt it 
to the leg as in Fig. 5. This will give you 
an adjustment to take care of any uneven- 
ness in the floor. 



The top thickness is given as IV2 in. but 
this may be lVs in. to allow a greater range 
of adjustment on the dado and molding 
heads. To build up the top of l^s-in. stock 
rip six 2V4 by 38-in. strips of hard maple 
and five strips of black walnut the same 
size. Run a % by %-in. rabbet on the edge 
of one of the maple strips. Lay out and 
drill %-in. holes for staggered 2-in. dowels 
as shown in Fig. 1. The table opening 
should be wide enough to take the length 
of the mandrel so that the saw will raise 
high enough yb give the full cutting ca- 
pacity of the blade. Cut the stock for the 
table top accordingly and assemble as in 
Fig. 1 with waterproof casein glue in all 
joints/ Allow ample time to dry before you 
loosen the clamps. To finish, first plane 
table crosswise to even up, then plane 
thwise with the jointer, plane and 



tne jointen plane anc 
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sandpaper on both sides to a uniform 
thickness. Square up to size, plane all 
edges at right angles and be sure that the 
sides and ends are parallel. Apply two 
coats of white shellac to both sides and 
finish with wax. A ys-in. rabbet is cut 
around the top edge of the opening. In 
this you fit two Vs-in. steel plates, one 
slotted for the saw blade, the other with a 
wider slot for the dado and molding cut- 
ter. Fasten with short screws. The %-in. 
groove for the crosscut guide may be lo- 
cated on either side of the saw, or one on 
each side. 

Next you make up the base for the mo- 
tor and saw mandrel. This is made 3-ply 





of %-in. hardwood. The exact size of the 
base depends on the type of motor and saw 
mandrel you use. The forward end of the 
base is beveled for the mandrel which is 
usually fastened with bolts or heavy 
screws. As you will see from Figs. 3 and 6 
the base is pivoted on a lV^-in. steel shaft 
supported in two split bearings bolted to 
the back legs. The base is attached to the 
supporting shaft with %-in. U-bolts, or 
you can use two additional split bearings 
for this purpose. The motor is bolted in 
place with a ¥2 -in. V-belt running over a 
2-in. diameter V-pulley on the mandrel 
and a 5-in. V-pulley on the motor. These 
pulleys will give proper saw speed with 
the motor turning 1,750 r.p.m. This done, 



you are ready for the tilt- 
ing device shown in Figs. 
4, 6 and 7. It is important 
that the vertical shaft has 
no end play. Set the ta- 
ble on the frame, aline it 
with the saw blade, place strips of thin 
felt between the table and the frame, and 
fasten the table in place with screws. 

Fig. 3 details the ripping fence and Fig. 2 
the crosscut guide. Both sides of the fence 
should be finished true throughout the 
length. The wood is then sanded smooth, 
shellacked two coats and waxed. Two IVz- 
in. shaft collars are placed tight against 
the bearings on the shaft supporting the 
motor base. All bolts, including those on 
the split bearings, are then drawn tight. 
The motor and saw-mandrel mounting, as 
shown in the drawings, is correct for mo- 
tors that run in anti-clockwise direction as 
you are facing the pulley. If your motor 
runs in clockwise direction, it should be 
turned end for end so that the pulley and 
belt are on the opposite side, or the belt 
may be crossed. 
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Drop-Side Lathe Box Needs No Dustpan 

n 




Side of Lathe Scrap Box Drops Down So That Saw- 
dust and Shavings Can Be Swept into It 

To save time in hunting up a dustpan, 
when cleaning up around the lathe, one 
woodworker designed a lathe scrap box 
with a drop side. The top edge of this side 
is beveled to fit snugly against the floor 
and the scattered sawdust and shavings 
may be swept quickly into the container. 



"Paddle-Wheel" Sign Made 
from Junk Parts 

Here is an unusual revolving display 
sign that attracts the eye by its odd move- 




ment and construction. It was built en- 
tirely from junk parts and therefore its 
cost was negligible. The sign is kept in 
motion by a V4-hp. electric motor hooked 
up to the gears of an old washing machine, 
which steps down the speed so that the 
sign turns slowly. Buggy wheels support 
the "paddle-wheel" blades of the sign, 
which were made of galvanized iron, and 
were hung on rods bolted to the rim of the 
wheels. These blades, with their adver- 
tising message, remain in a vertical posi- 
tion as the sign turns, and the sign can be 
read from either direction, the blades be- 
ing lettered on both sides. 



Funnel in Pail Makes Poultry 
Feed Cooker 



FUNNEL 



To c o o k poultry 
mash quickly 
without burning it, 
place two sticks 
across the bottom 
of a pail, set an in- 
verted funnel up- 
on these and pour 
the grain around 
it, leaving about 1 
in. of the spout 
projecting. Now 
pour water over 
the mash until it 

appears in the funnel spout, place it upon 
the stove and allow it to boil. Hot water 
will be ejected in spurts from the funnel 
and will cook the mash in a short time. 




Unusual Construction Attracts the Eye to This Ro- 
tating Sign, Which Is Driven by an Electric Motor 



Coil Spring in Water Pan Helps 
to Clean Artists' Brushes 

Soldered to the bottom of a water pan, 
a coil spring, of the type shown, will be 
found handy by 
artists to clean 
brushes when do- 
ing water-color 
work. The brush 
is dipped into the 
water inside the 
spring, after which 
the bristles are 
wiped off in the 
top coil. — Walter 
Newton, West Ha- 
ven, Conn. 




Co 



POPULAR MECHANIC'S 



625 



Marking Turned Work Parallel to Its Axis 



To accurately mark work held between 
centers in your wood-turning lathe, for 
dividing it into horizontal divisions as in 
fluting or reeding, turn a short piece of 
wood to the same diameter as the open- 
ing in the tool-post holder. Near the up- 
per end of this piece, drill a hole to take 
a lead pencil, and a second, smaller hole 
in the end for a thumbscrew that will 
serve to lock the pencil in position. In use, 
insert the tool into the holder, adjust it 



Turned Work Marked Accurately 
in Your Lathe for Fluting 




for height and then slide the holder along 
the lathe bed to make horizontal lines on 
the work, or lock the holder in place and 
turn the lathe by hand to mark lines 
around the work. 



Crossbar at Upper End of Ladder Increases Its Usefulness 



3 A or 1 



A ladder can be improved by drilling a 
in. hole through each side near the 
upper end. Then you can insert a pipe or 
broomstick to bridge openings such as 
doors and windows when working over 
them. A couple of hooks, made of ^-in. 
iron rod, may be substituted for the pipe 
so that the ladder can be fastened to the 
ridge of a roof when repairing it. Also, 
the hooks may be useful to hold the lad- 
der on a gutter as shown in the lower de- 
tail, when there is a tendency for the lad- 
der to slip sideways. 



Improving Window Streamers 

Sign painters who do large lettering on 
window streamers or other material where 
light shines through from the rear, are 
often troubled by having brush marks 
show badly, no matter how carefully the 
work is done. To remedy this, pat the let- 
tering with sponge rubber. This removes 
the brush marks and gives a stippled effect. 




Improving Your Ladder for Use in Front of Win- 
dows, Doors and Other Openings and on Roofs 
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SMOOTHED 
WITH PUMICE. 
AND ROTTEN- ,, 
STONE OR /y A 
)LI m 



STEEL WOOL TOR FIRST POLISH RINSID WITH CLEAR WATER 




FINISHED WITH CLEAR LACQUER SCRATCH BRUSH FOR MAT FINISH 




jyjETAL finishing plays an important 
part in shop work, and is essential 
not only to enhance the beauty of the 
project but also to protect the finished 
work against tarnish and corrosion. Many 
different methods are used, all aiming at 
two important changes in the metal — its 
surface texture and its color. To these 
two might be added a third — the final 
process of applying protective coatings. 

Texture is achieved largely by mechan- 
ical treatment. Some of the more common 
surfaces are shown in Fig. 2. Of these, the 
polished surface is perhaps the most pop- 
ular. This finish is well understood by the 
average craftsman. In the case of rough 
castings, it includes the initial stages of 
grinding with abrasive wheels to remove 
prominent particles of metal. The surface 
is then successively treated with finer and 
finer cutting materials until the final pol- 
ish is obtained. For average shop work, a 



Various Types of Power- 
Driven Wire Brushes and 
Wheels Used in Polishing ; 
These Are Obtainable in Di- 
ameters from 1 to 18 Inches 




INSIDE BRUSH CUP BRUSH 



; MUIM MUSH 




SCRATCH BRUSHES & POLISHING WHEELS 



LOOSE WIRE BRUSH CLOTH WHEEL LEATHER WHEEL 
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HAMMERING CAN BE. HlT-AND MISS OR 



ROUND PUNCH 
"7v* " v-" 




FLAT PEIN 



REGULAR PATTERNS CAN BE MADE 




FINISHING 





Sand-Blasting to Clean 
the Work or to Get a 
Dull, Mat Finish 



in the Home Shop 

good polish on sheet-metal projects is obtained by successive 
applications of steel wool, pumice stone and rottenstone, as 
shown in Figs. 4 and 5. The final polish is not permanent. For 
a protective coating, articles which are not to be handled un- 
duly should be lacquered with clear lacquer as in Fig. 6. Arti- 
cles that are to be handled should be waxed and for this pur- 
pose, beeswax is commonly used. The work is gently warmed 
and then waxed, allowed to cool, and again briskly rubbed with 
a soft rag moistened with turpentine and wax. 

Many accessories are used in obtaining the polished surface, 
notably wire scratch brushes and cloth and leather wheels. 
The hand scratch brush, Fig. 7, is common shop equipment, 

and is useful in initial stages of polishing 
on the lathe. Power-driven wire brushes 
of various kinds are extensively used. 
Cloth wheels or mops consist of disks of 
calico, linen, swansdown, etc., stitched cir- 
cularly, and procurable in diameters from 
1 to 18 in. Some of these are shown in Fig. 
8. Abrasives, such as emery dust, tripoli, 
crocus and rouge, are mixed with tallow, 
grease or wax to form a paste, which is 
then applied to the cloth wheel. Cloth 
mops are very handy when used with the 
fine abrasives mentioned in securing a 
high polish. A novel texture for sheet- 
metal surfaces is known as "engine finish," 
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DIPPED IN SOLUTION 
OF I PART NITRIC 
, ACID TO I PART 
9 \ SULPHURIC 
v ACID 

^RINSED WEIL 
> IN CLEAN 
WATER 



PHYSICALLY AND CHEMICALLY CLEAN 





BLACK 

Potassium sulphide 2 oz. 

Ammonium chloride 2 lbs. 

Water 1 gal- 
Use cold. Ammonium chloride can be omit- 
ted but less satisfactory color results. Rinse 
in water after securing desired depth of 
color. Fix with beeswax or lacquer 

RED-BROWN 

Barium sulphide 2 oz. 

Water 1 gal- 
Use cold or warm. Color will become a shade 

lighter on drying 

NUT BROWN 

Ammonium sulphide 2 oz. 

Water 1 gal. 

Use cold. Strength of solution can be varied. 
This deposit should be finished with clear 
lacquer 
RED 

Copper sulphate 4 oz. 

Sodium chloride 2 lbs. 

Water 1 gal. 

Use at 120° F. 
BLUE-GREEN 

Sodium thiosulphate (Hypo) 1 oz. 

Pernitrate of iron 8 oz. 

Water 1 gal. 

Use at 180° F. 
VERDE GREEN (1) 

Copper nitrate 5 oz. 

Ammonium chloride 5 oz. 

Chloride of lime 5 oz. 

Water ! / 2 gal. 

Use at 75° F. Color is improved by initial 
application of barium sulphide (V4 oz. ) and 
water (1 gal.) 

VERDE GREEN (2) 

Acetic acid (vinegar) 1 qt. 

Sodium chloride (common salt) . . % oz. 

Use at' room temperature. Apply with brush. 
Let stand "> minutes. Mop off. repeat if nec- 
essary to secure required depth of color 

Formulas to Color Brass and Copper; the 
Solutions Are Applied by Brush or Immer- 
sion; Other Metals Should Be Copper-Plated 
before Treatment 



and can be worked successfully with a 
suitable scratch brush or by the simpler 
methods shown in Figs. 1 and 3. As can 
be seen in Fig. 2, the finish consists of an 
over-all pattern of circles, usually applied 
in a regular pattern. Fig. 1 shows one 
method of working. The metal surface is 
covered with grain emery, well moistened 
with water. The tool used is simply a 
length of dowel stick, which works through 
a hole drilled in a suitable metal template. 
Some simple arrangement to space the cir- 
cles regularly completes the set-up. Fig. 3 
shows various tools for securing the same 
effect by dry methods. Disks cut from 
emery cloth can be glued to a length of 
dowel; a brass tube can be filled tightly 
with steel wool; dowel sticks can be treat- 
ed with glue and then dipped in grain 
emery to obtain the desired surface. A 
frosted or mat surface is best obtained by 
sand-blasting as shown in Fig. 9. The ef- 
fect is varied from a coarse frosting, by 
using silica sand, to a fine satin finish, by 
using fine-grain emery or coarse pumice 
stone. Many excellent effects can be ob- 
tained by masking certain portions of the 
work with gummed paper, as shown in 
Fig. 10. 

More obvious surface textures are ob- 
tained by hammering, Fig. 11, or otherwise 
indenting the surface of the metal. The 
hammer strokes can be applied hit and 
miss, or geometrical patterns can be fol- 
lowed, as shown in Fig. 12. Matting is ef- 
fective for border work. This is accom- 
plished by using small punches which can 
be made from tool steel or even common 
nails. The application of this texture and 
the general idea of tool shapes should be 
apparent from Figs. 13 and 14. Indented 
textures appear to best advantage when 
the work is colored and the high lights 
burnished down to bare metal. 

Fig. 15 shows the application of the pop- 
ular "cloud" or "smoke" finish. This works 
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best on a mat surface obtained by scratch 
brushing or sand-blasting. The work is 
coated with a slow-drying varnish, and, 
while still "tacky," the surface is held over 
a smoky flame so that the deposited soot 
adheres to the varnish. The shading is 
best controlled in a darkened room. The 
finish is easily marred, and should be han- 
dled carefully until it can be fixed by im- 
mersion or spraying with clear varnish as 
in Fig. 16. 

Color is an important part of metal fin- 
ishing, both for beauty and for harmoniz- 
ing one piece of metal with another. Bar- 
ring paint and lacquer finishes, chemical 
action is most frequently used in effecting 
certain colors in brass and copper projects. 
Successful chemical coloring demands that 
the work must be absolutely clean. Greasy 
work should be washed with gasoline or 
benzine. Final traces of grease are then 
removed by scrubbing with a strong solu- 
tion of caustic potash or washing soda, as 
shown in Fig. 17. When you do this it is 
advisable to wear rubber gloves. The 
work is then immersed in an acid bath or 
"pickle," as in Fig. 18. The solution speci- 
fied is a bright dip and should be allowed 
to act on the work for a few seconds only. 
The work is rinsed in clean water and is 
then dried in clean, warm sawdust, as 
shown in Fig. 19. After drying, the work is 
rubbed with a clean, soft cloth, being very 
careful not to touch it with the hands, 
which would defeat the purpose of clean- 
ing it. Use clean, rubber gloves to handle 
the parts. Then you are ready to immerse 
it into the coloring solution. However, dry- 
ing with sawdust is not necessary if the 
work is to go to the color bath immediate- 
ly, but should follow the color treatment. 
Chemical colors are many and varied, and 
they do little more than touch the surface. 
The formulas in the table of coloring so- 
lutions will give you considerable choice, 
and present no difficulties provided the 
work is perfectly clean. Colors obtained 
by chemical action are usually not perma- 
nent, but should be given a protective 
coating of beeswax or clear lacquer. 



Scraper on Wagon Box Removes Clay 
and Gumbo from Shovels 



CWhen India ink is used in quantities, it 
is cheaper to make it up yourself from the 
stick form. The stick is broken up into 
small quantities and allowed to dissolve 
for several days in weak ammonia water. 




Scraper Made of Flat Iron and Screwed to Wagon 
Box for Cleaning Spade or Shovel 

When hauling soil of clay or gumbo con- 
tent, it is necessary to clean the blade of 
the spade or shovel frequently. Instead of 
stopping to do this with a hand scraper, 
one farmer screwed a piece of flat iron to 
the side of his wagon box where it could 
be used conveniently for this purpose. — 
G. E. Hendrickson, Argyle, Wis. 



Steel Wool on Blowtorch Cleans 
Soldering Iron 

For want of a cloth pad upon which to 
clean a hot soldering iron, many mechan- 
ics brush the point on their sleeve or 
trousers each time 
it is removed from 
the heating torch. 
A better method 
is to solder a tin 
tube to the side of 
the blowtorch and 
use it as a holder 
into which a roll 
of steel wool, waste 
or cloth may be 
forced and held as 
a wiping pad. 
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Piece of Hose Attaches Handle 
to Scrub Brush 



Simple Hoist or Windlass for Raising Oil or Vinegar 
Barrels in Stores to Dispense the Contents 

Simple Hoist to Raise Vinegar 
or Oil Barrels 

In retail establishments, where vinegar, 
oil or other liquid commodities are dis- 
pensed, the task of elevating the barrel to 
a convenient height is often difficult. If a 
pair of cables are suspended from the ceil- 
ing to support a crank assembly of pipe 
as shown, the work may be accomplished 
easily. The sliding hooks engage the 
chimes of the barrel, which is elevated by 
turning the crank. A third rope or cable, 
also suspended from the ceiling, is provid- 
ed with a steel ring which may be slipped 
over the crank handle to hold the barrel 
at the desired height. 



Horseshoe Aids in Using 
Hand Sifter 

When small quantities of sand, or simi- 
lar substances, must be sifted for some 

particular job, one 
contractor places 
a horseshoe on the 
screen as shown. 
In the operation of 
the sifter, the shoe 
slides back and 
forth, pulverizing 
the lumps and 
grinding the sand 
through the screen 
rapidly. 




HANDLE IS /, T) 
RE MOVABLE. ■> 



In a dairy or 
milk station, where 
the cleaning of 
cans and vats 
makes it necessary 
to change fre- 
quently from a 
hand brush to an 
extension brush, a 
combination of 
both may be im- 
provised by splitting a short piece of rub- 
ber hose and nailing it to the back of an 
ordinary brush. The extension handle 
may be inserted or removed in a jiffy. 




Shavings Blower for Your Drill Press 

When drilling or 
routing in a drill 
press, shavings 
often collect and 
cover the guide 
lines or center 
marks. These 
shavings may be 
removed by using 
this blower, which 
is a rectangular 
piece of cardboard 
with slits cut in 
the center to fit on 
the drill bit as 
shown. Only card- 
board should be 
used for this pur- 
pose, as heavier material might involve the 
risk of injuring the worker's hands. 




Rubber Band Improves Small-Nose Pliers 

A rubber band, 
wrapped tightly 
around the nose of 
a pair of small pli- 
ers, is an aid in 
holding small ob- 
jects. The band 
holds the nose of 
the pliers tightly 
together so that 
small parts are not 
likely to slip out. 
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Simple Tool Aids in Toenailing 
Studs and Joists 

When toenailing 
studs, joists or 
rafters, carpenters 
will find this tool 
convenient, as it 
will hold the end 
of the stick 
squarely on the 
line while the first 
nails are driven. 
The tool is made 
by grinding one 
end of a discarded 
file to a forked 
shape, and attaching a wooden handle by 
which it may be forced into place. 




To Prevent Ink Smears from Triangle 

Draftsmen who 
sometimes expe- 
rience difficulty 
by having fresh 
ink lines smeared 
over a drawing 
when using a cel- 
luloid rule or tri- 
angle, will find 
that this trouble 
can be eliminated 
by applying a few 

drops of celluloid glue, or collodion, to the 
underside of the instrument. These dots, 
properly placed and allowed to dry, will 
serve as feet to elevate the triangle above 
the surface of the drawing. 




Clothespin Guide for Striping Brush 

One of the simplest devices for guiding 
and gauging work with a fine striping 
brush is a common clothespin. The handle 
of the brush is wedged between the legs 
of the pin, the anchorage thus provided 

being sufficiently 
secure for all 
practical purposes. 
If retracing is nec- 
essary, the guide 
will straddle the 
line so that paint 
is not smeared 
over the surround- 
ing surfaces. 





Boards Projecting from Pile of Lumber Serve as a 
Temporary Workbench for Retail Dealers 

Boards Projecting from Lumber Pile 
Serve as Workbench 

Retail lumber dealers whose trade re- 
quires certain squaring, ripping or other 
work on the stock delivered, will find that 
a few boards left projecting from the lum- 
ber pile will serve as supports for an im- 
provised workbench for such operations. 
The same idea may be carried out in mak- 
ing steps to the top of the pile, only in this 
case each projecting board is above and 
to one side of each preceding one. 



Spot of Glue Displays Samples 
of Sacked Seeds 

When sacks of small seed, such as clo- 
ver, alfalfa, timothy, etc., are opened to 
display the contents, much of the valuable 
commodity is scattered about and wasted 
by careless and inquisitive persons. To 
avoid this, one 
dealer dabs a spot 
of quick-drying 
glue on the de- 
scriptive tag of 
each sack, and 
then pushes it in- 
to the contents so 
that a portion of 
seed adheres. The 
sacks are closed 
again and the tags 
attached. From 
these tags, cus- 
tomers may ex- 
amine the seeds. 
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stat will determine the force with which 
the solenoid will shoot the ball. Solenoids 
may be operated on either alternating or 
direct current but they must be designed 
for the particular kind of current on which 
they are to be used. 

Simple D.C. Solenoids 

To make the methods of design easy to 
apply to any problem we will go through 
the work step by step and completely de- 
sign a solenoid for the operation of a 
valve. Fig. 4 shows the valve together 
with a suitable solenoid arrangement. Aft- 
er deciding on the mechanical arrange- 
ment, we must determine the amount of 
pull in pounds. This can be 
found with a spring bal- 
ance. We will assume that 
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PUSHING 
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DOUBLE- 
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pushing button No 2 -plunger moves to rioht 

PUSHING BUTTON HOI PLUWGEK MOVES TO LEFT 
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SOLENOID WITH CORE WHICH WILL 
CENTER ITSELF WHEN CURRENT IS APPLIED 




TO CURRENT 
SUPPLY 



OOLENOIDS and plunger magnets are 
varieties of electromagnets capable of 
moving their cores. A number of forms 
are shown in Figs. 1 to 3 inclusive. The 
left detail in Fig. 1 shows a solenoid ar- 
rangement that can be used to operate a 
semaphore_§ignal for a model railroad. 
The weight o\ihTr"sem«rpbTTfe^ arm should 
be slightly greater than the weight of the 
iron plunger, which is pulled into the coil 
when the current is turned on. Fig. 7 
shows a method of shooting_steeJ_Jaalls 
with a solenoid which canHaeused in the 
construction of popular__g^mgs-ef--skiti7- A 
radio rheostat is connected in series with 
the"-gple"noi d and the setting of the rheo- 
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the spring balance indicated 2 lbs. Also 
we will need to measure the distance in 
inches through which the plunger must 
be moved to open the valve. This value 
will be the required stroke for the sole- 
noid. Measuring the distance, we find it 
to be 1% in. To be on the safe side, we 
will design our solenoid for a 2-in. stroke 
to allow for wear. Having these values we 
are ready to start to work. The pull re- 
quired, or 2 lbs., will have to be increased 
somewhat to take care of the weight of 
the plunger and friction. The exact amount 
of these values cannot be determined, so 
we will assume a safe value for them and 
build our solenoid accordingly. If we 



Solenoids 



build the magnet to lift 5 lbs., 
will be on the safe side. 

We could go through the process 
of figuring out the exact diameter 
of round iron rod, which should be 
used for the core, but it is usually 
necessary to use the size which is 
at hand and make the other values 
fit, and this is quite safe if a little 
judgment is used in selecting a 
suitable size. For the pull required 
in this case a rod having a diameter 
anywhere from % to 1 in. would be 
satisfactory. Having a length of 
%-in. soft-iron rod at hand we 
will use it. For stronger pulls cor- 
respondingly larger cores should 
be used except in cases where the 
stroke is very short. 



mm 



PULL CEASES 
HERE. 



PULL GREATEST 
HERE. 



PULL STARTS 
HERE 




Length of Plunger and Coil 

The length of the core should be made 
at least 2V 2 times the length of the stroke, 
so we will cut off a piece of the Vs-in. rod 
7 in. long to allow for coupling it to the 
valve stem. Next we get a thin-walled 
brass tube just large enough to slip freely 
over the rod. The tube will be used to 
support the coil and should be cut about 
% in. longer than the required length of 
the coil. The coil is also made at least 2% 
times the length of the stroke, or 6 in. 
long, to correspond with the plunger, so 
the brass tube should be 6*/4 in. long. The 
additional length is included for mounting 
end washers to hold the winding in place. 




60% OF GREATEST PULL 



PRACTICALLY NO PULL 



They may be of brass, aluminum, fiber, 
bakelite or any other non-magnetic ma- 
terial which is available. 

It is safe to multiply the length of the 
stroke by 2%, to get the approximate coil 
length for solenoids which have long 
strokes such as this one. However, short- 
stroke solenoids must frequently be made 
three, four, or even five times as long as 
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IN POPULAR GAME TABLES 
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OF STROKE 




their stroke in order to prevent their 
windings from becoming too hot. The safe 
side is to make the coil as long as possible 
without making the unit bulky and out of 
proportion. Lengthening the coil also in- 
creases the distance through which the 
solenoid will exert its maximum pull, thus 
making it considerably more effective. 

Pull of Solenoids 

Although solenoids give some pull on 
their cores from one end of the coil to the 
other, the best results are obtained when 
only the most effective part of their stroke 
is being used. Fig. 5 shows exactly which 
sections of the inside of any coil may be 
expected to give the most pull. From this 
diagram it can be seen that the greatest 
pull is exerted when the plunger has been 
inserted four-tenths of the length of the 
coil. This same maximum pull continues 
to be exerted until the plunger has trav- 
eled for another four-tenths of the coil 
length. From this point to the end of the 
coil the pull falls off slowly and at the end 
it becomes almost nothing at all. Accord- 
ingly, solenoids should be designed so that 
their plungers rest at a point four-tenths 
of the way in the coil when the current is 
off. The end of the stroke or working dis- 
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tance should be reached when the plunger 
has traveled another four-tenths of the 
length of the coil. 

Figuring Ampere Turns 

To figure the number of ampere turns 
required, we will need to know the cross- 
sectional area of the plunger. The diam- 
eter of the plunger is % or .875 in. To find 
the area we first square this diameter, or 
in other words multiply it by itself, or .875 
times .875 which equals .765. Next we 
multiply this number, or .765 times 3.1416, 
which equals 2.4. To get the cross-section- 
al area we divide by 4 which gives .6 sq. 
in. as the cross-sectional area of the core. 
To find the ampere turns required multi- 
ply 100 by the length of the coil and the 
pull in pounds and then divide this an- 
swer by the cross -sectional area as just 
figured. Performing this multiplication we 
get 100 times 6 times 5, which equals 3,000. 
Dividing this by the area, or .6, gives us 
5,000 ampere turns required. 

Size of Finished Coil 

The outside diameter of the finished coil 
is next figured by multiplying the diam- 
eter of the brass tube by 3. In this, we get 
3 times 1, which equals 3 in. as the diam- 
eter of the finished coil. This general rule 
for deciding the outside diameter of fin- 
ished coils is satisfactory for long-stroke 
solenoids. However, the diameter of coils 
designed for a short stroke should be 
made larger in proportion. For a stroke 
of less than IV2 in., the outside diameter 



of the coil usually should be made four 
times the diameter of the core or plunger. 
For those to have strokes of less than % 
in., the outside diameter may have to be 
made between six and eight times the di- 
ameter of the plunger. The shorter the 
solenoid and the smaller the diameter of 
the plunger, the greater will the diameter 
of the coil have to be. Wherever possible, 
with short-stroke solenoids, the length of 
the solenoid should be increased so that 
the diameter does not have to be made 
too great. 

Finding the Size of Wire to Use 

Knowing the outside diameter of the 
coil, we can figure the perimeter or length 
of the average turn of wire required to 
wind the coil, and then with this value 
finish the design by calculating the size of 
wire. The average perimeter is found by 
adding together the inside and outside di- 
ameter of the coil and then multiplying 
this sum by 1.8. Measuring the brass tube, 
we find it to be 1 in. in diameter. Adding 
this to the outside diameter of the coil as 
just determined, or 3 in., we get 4 in. Mul- 
tiplying this answer by 1.8 gives us 7.2 in. 
as the average length of all the turns to 
be wound on the coil. 
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2" 
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The proper size of wire to use is now 
figured in two steps. First we multiply 
12,000 times the voltage on which the coil 
is to be operated. For operation on 110 
volts we will multiply 110 times 12,000 and 
get 1,320,000. Into this number we next 
divide the product of the ampere turns 
and the average length of each turn, or 
5,000 times 7.2, which gives 36,000. Divid- 
ing this number into 1,320,000 gives 36.6 as 
the wire size in ohms per 1,000 ft. Con- 
sulting the wire table, we find that this 
value lies between No. 24 and No. 25 wire. 
Selecting the smaller, or No. 25 wire, will 
produce a cooler running coil without se- 
rious loss of power. Now it is only neces- 
sary to fill the winding space with even 
layers of wire without counting. The exact 
number of turns is not important as this 
size of wire will produce the proper num- 
ber of ampere turns regardless of the ex- 
act number of turns, so long as it is wound 
into the space figured for it. The solenoid 
may then be constructed from a drawing 
as Fig. 6. The outfit should be adjusted so 
that the plunger rests with its end four- 
tenths of the way into the coil when the 
current is off. 



Special Types of Solenoids 

Fig. 8 shows a special form of solenoid 
known as "ironclad." It has an iron stop 
to limit the stroke and increase the amount 
of pull. In this type, the pull is consider- 
ably greater than with ordinary solenoids 
due to the effect of the additional iron. 

Solenoids for A.C. 

Ordinary d.c. solenoids for low voltages 
may be adapted to equal a.c. voltages by 
simply using two sizes larger of wire for 
their windings. However, this method is 
not satisfactory for units designed for 
higher voltages than those commonly fur- 
nished by toy transformers. A type of so- 
lenoid design suitable for operation on a.c. 
is shown in Fig. 9. The iron core must be 
made from transformer laminations to 
prevent excessive heating. Old transform- 
er cores are quite suitable if modified as 
shown. The plunger may be made from 
solid iron if the solenoid is to be used only 
intermittently. The pull of this type de- 
pends upon the cross-sectional area of the 
plunger. This may be figured from its di- 
ameter by the same method as was ex- 
plained for d.c. Each square inch of 
plunger cross-section will hold approxi- 
mately 80 lbs. However, the pull at the 
start of the stroke is considerably less. 

The number of turns of wire required 
for a.c. solenoids to operate on 60 cycles 
is found by multiplying the volts by 5 and 
dividing by the cross-sectional area of the 
plunger. For 25 cycles, the volts are mul- 
tiplied by 12 and the product divided by 
the cross-sectional area of the plunger to 
get the number of turns. The largest size 
of wire, which will give the required num- 
ber of turns and fit the space in the core 
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after allowing for insulation, should be 
used. The wire table gives the number of 
turns per square inch for all common sizes 
of wire. To illustrate the method we will 
figure the size of wire needed to wind an 
800-turn coil for the solenoid shown in 
Fig. 10. The window opening available for 
winding after allowing for insulation is 
% by 2 in. Multiplying these together we 
get .750 sq. in. of space. Dividing this 
number into the turns required or 800, we 
get 1,066 as the number of turns per square 
inch. Consulting the wire table under the 
columns headed "Turns per square inch" 
and selecting values next larger than 1,066 
we find that the largest wire we can use 
is No. 21 enameled wire, which will wind 
1,150 turns per square inch. If this is not 
available we can use No. 22 single cotton- 
covered or enameled and single cotton- 
covered, or if necessary use No. 23 double 
cotton-covered. The No. 21 enameled 
would give the greater current-carrying 
capacity, due to its larger size. Coils for 
a.c. solenoids should be wound on forms 
like transformer coils and installed after- 
ward. If brass or other non-magnetic 
metal tubing is used as a guide for the 
plunger of an a.c. solenoid it should be 
slit from end to end to prevent it from 
getting hot. In building solenoids care 
should be exercised to effectively insulate 
the coils to prevent grounds and shorts. 
Metal spools should be covered with 
brown paper before winding on the wire. 
Finished coils may be permanently pro- 
tected by impregnation with insulating 
varnish, and baking. Design figures for 
solenoids are only approximations, and 
real skill in design can be acquired only 
by experience in the shop. Therefore, it 
may be necessary to make several trials 
to produce a special type of solenoid to 
meet a particular requirement. 



Push Stick Useful When Sawing 
Narrow Strips 



Simple Repair for Sagged Filament 
in Bulb of Tungar Charger 

When the filament of a Tungar battery 
charger sags until the gap between it and 
the carbon button is too large, you can 
often get many more hours of service 
from the bulb by inverting it so that the 
filament hangs downward. This is done 
easily by removing the bulb and socket 
and remounting it. 




Counterweighted Push Stick Suspended above Cir- 
cular Saw Always at Hand When Needed 

Suspended from a counterweighted cord, 
this push stick for use with a circular saw 
is always at hand. The cord is run over a 
pulley screwed into the ceiling above the 
saw so that it is only necessary to reach 
up and pull down the stick when needed. 
A large knot tied in the cord at the proper 
place will keep the weight from pulling 
the stick out of reach. — Wayne M. Judy, 
Clear Lake, la. 

Preventing Lumpy Sugar in Barrels 

Grocers who keep brown sugar in bar- 
rels often experience difficulty by having 
it become lumpy in a short time after the 
barrel has been 
opened. If a piece 
of burlap is used 
as a cover, and is 
dampened every 
few days, the con- 
tents of the barrel 
will remain in a 
granular form. 
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Generator Commutator Trued Up 
without Removing Armature 




File Used in a Manner Similar to That of a Lathe 
Cutting Tool to True Up Generator Commutator 

In an emergency a three-cornered file 
may be used to true up a worn commuta- 
tor on a generator. The end of the file is 
ground to the shape shown, after which it 
is used as a cutting tool in a manner simi- 
lar to that of a cutting tool on a lathe. 
After removing the battery wire from the 
electrical cut-out, the motor is started and 
run at idling speed. Then the ground end 
of the file is held against the commutator, 
steadying the file on the generator hous- 
ing. Before starting the work, place a 
piece of cardboard between the file and 
housing to avoid a short circuit. Hold the 
file steady, resting one finger against the 
housing as a guide, and take very light 
cuts. — S. R. Bobowski, Chicago. 



Blocks and Wrench Serve as Emergency 
Valve Lifter 

After removing the cylinder head to 
grind the valves on my car, I found that 
the only valve lifter available would not 
work. To obviate this difficulty, I turned 
the motor over to raise the valve. Then, 
with an end wrench and a small block, the 

valve was raised 
still higher as 
shown, after 
which short blocks 
were set under 
the spring to keep 
it compressed. It 
was then a sim- 
ple matter to push 
the valve stem 
down and remove 




the keeper, leaving the blocks in place un- 
til the valve was finished, after which the 
keeper was replaced and the blocks re- 
moved. — Tom H. Hopes, Lakewood, Ohio. 



Connecting-Rod Bearings Dressed Down 
with Emery Cloth 

Tacked to a smooth board or bench top, 
a sheet of fine emery cloth provides an 
abrasive surface 
on which to dress 
down connecting- 
rod bearings. Use 
of emery cloth in 
this way assures 
that both ends of 
the bearing will 
be dressed down 
uniformly. It is a 
good idea to wash 
the bearing in 
gasoline to remove any particles of emery 
before putting it on the shaft. — Spencer A. 
Jones, Belleville, N. J. 




r 

EMERY CLOTH 



TACKS 



Car Accessories Automatically Shut 
Off When Motor Stops 

To avoid leaving a heater, defroster, or 
other accessory turned on when your car 
is parked, connect the accessories so that 
they are automatically shut off when the 
generator stops charging. To do this, one 
side of the accessory is connected to the 
electrical cut-out terminal that leads from 




Heater or Windshield Defroster Connected to Elec- 
trical Cut-Out Is Automatically Shut Off 

the generator, while the other side, of 
course, is grounded. The same result can 
be had on some cars by connecting the ac- 
cessory to the "dead" terminal of the ig- 
nition switch so that the circuit is broken 
when the switch is turned off. — P. F. Ross- 
man, Detroit, Mich. 
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Tool Holds Down Valve to Insert 
New Spring Keepers 

When it is necessary to compress a valve 
spring to replace a broken or bent spring 
keeper, a tool can be made from the shell 

of an old spark 
plug to hold down 
the valve without 
removing the cyl- 
inder head, pro- 
vided the motor 
has the valves un- 
der the spark- 
plug coils. The 
shell is tapped in- 
side to take a long 
stud or cap screw. 
In use, the tool is 
screwed into the spark-plug hole above 
the valve to be repaired, after which the 
cap screw is driven down against the 
valve. — A. O. Stanfield, Orange, Calif. 




Assuring Electrical Contact 
of Spark-Plug Cables 

Cables leading 
to spark plugs 
sometimes loosen 
in the sockets of 
the distributor 
head so that good 
electrical contact 
is not made. To 
avoid this, add a 
few drops of mer- 
cury to each sock- 
et. Mercury, being a good conductor of 
electricity, assures perfect contact in the 
sockets. — G. R. Hampton, McCamey, Tex. 
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Tinfoil Helps Eliminate Squeaks 
in Car Springs 

Squeaks originating between leaves of 
elliptic or transverse springs can be elimi- 
nated by inserting 
a strip of heavy 
tinfoil about 4 in. 
long between the 
leaves near the 
ends. Also, the tin- 
foil will make fre- 
quent spraying of 
the springs un- 
necessary. 



TINFOIL 





Tire Valve Soldered to Gas-Tank Cap for Use in 
Clearing Clogged Fuel Line 

Blowing Out the Gas Line 
with Your Tire Pump 

An extra gas-tank cap fitted with a tire 
valve as shown, and carried in your car, 
may save you a towing charge, should the 
gas line become clogged on the road. If 
this happens, just substitute the altered 
cap for the regular one, disconnect the line 
at the fuel pump or vacuum tank, and 
then use your tire pump to build up a 
pressure in the gas tank. This will usually 
force out the foreign matter in the line. 
Care should be taken not to build up too 
great a pressure inside of the tank as you 
may damage it. 



Pair of Pliers Altered for Battery Work 



When a pair of pliers is used to 
or tighten nuts at a battery terminal 
is a possibility of the nose of the 
damaging the top 
of the battery. To 
eliminate this dif- 
ficulty, round off 
the nose of the 
pliers, as shown, 
on a grinding 
wheel. Grind off 
enough metal to 
allow the pliers to 
clear the top of 
the battery as the 
nut is turned. 



loosen 
, there 
pliers 
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Rack to Keep Bearing Caps 
in Order 




Rack to Hold Nuts, Shims and Bearing Caps Keeps 
Parts in Order When Overhauling a Motor 



When overhauling a motor, this rack 
will be found handy to keep bearing caps, 
nuts and shims in order, thus preventing 
any possibility of getting them on the 



wrong bearing. The rack is made from 
two pieces of 1 by 2-in. wood. These are 
held parallel to each other by bolts as 
shown, compression springs being slipped 
over the bolts between the pieces so that 
the rack can be adjusted in width. Short 
pieces of V4-in. iron rod projecting verti- 
cally from the rack hold the caps. 



Two Time -Saving Kinks That Help 
Chevrolet Mechanics 

To tighten a loose flywheel on a Chev- 
rolet without removing the rear end, 
transmission and clutch, cut a 1-in. hole 
near the flange to which the clutch is bolt- 
ed. By using a %o-in. socket wrench, the 
job can be done in about one hour. When 
replacing a connecting rod in a Chevrolet 
motor, it is not necessary to remove the 
cylinder head and take out the piston if 
the piston pin is slightly worn. Just drop 
the oil pan, remove the connecting-rod 
bearing from the crankshaft, and lower 
the piston until the pin can be taken out. 
— J. L. Baker, Cooper, Texas. 



The Next Issue 

WASHED AIR IN YOUR HOME 

An inexpensive, homemade conditioner that washes, humidifies and circulates 
heated air uniformly throughout your home. Conditioner attaches to a hot- 
air furnace with slight alterations, and it can be controlled automatically. 

WHEN YOU LEAVE FOR THE WINTER 

This story tells how to drain heating and plumbing systems, disconnect elec- 
trical circuit and protect windows and doors against weather and intruders. 

BAGGING THEM ON THE WING 

Sportsman explains why you miss apparently easy shots; getting the lead on a 
flying bird, how to make quartering shots, overhead shots, climbing shots, etc. 

CHEAP HEAT FROM COAL 

How to install and reduce speed of old vacuum-cleaner motor and fan to pro- 
vide a forced draft for burning cheap fuel such as screenings and rice coal. 

HOMEMADE JOINTER 

This accurate, 4-in. jointer for home- workshop fans has adjustable tables, a 
handy, tilting fence, and can be built at a cost of less than five dollars. 
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Harley- 
30 Davidson 

IT'S the all-around performance 
that makes you proud to own a 
'35 Harley-Davidson. Amble along if 
you like — or cut away like a shot 
from lines of cars, skimming along 
on the wings of the wind. Power to 
make the hills flatten out before you ! 
Speed galore — nobody can pass you 
unless you let them. Economy — un- 
equalled in power travel. And high- 
stepping style that makes you king 
of the open road! 

Don't wait — see your nearest Harley- 
Davidson dealer NOW ! Ask him for 
a Free Ride — let him explain his 
Easy Pay Plans — send in the coupon. 



MAIL THIS COUPON 



Harley-Davidson 



I HARLEY-DAVIDSON MOTOR CO. 
Dept. P, Milwaukee, Wis. 

Interested in motorcycling. Send il- 
lustrated literature. Postage stamp 
is enclosed to cover mailing cost. 

Name 



Address _ „ 

My age is □ 16-19 years, □ 20-30 years, 
□ 31 years and up, □ under 16 years. 
Check your age group. 



When writing to advertisers please mention Popular Mechanics 
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tj i*L Tattletale Trade-Marks of Crime 

(Continued from page 507) 



tives to predict in advance where a crim- 
inal will operate. A forger left a long 
trail of bad checks in southern California. 
Deported at the end of a prison term, he 
was seen later in Louisiana. Deputy sher- 
iffs at Los Angeles, warned by a secret tip, 
were on the alert. They were sure he 
would come back to his old territory. 
Down from the shelves came records, and 
detectives picked out his M. O. He always 
traveled by bus. When arriving in town, 
he always rented an apartment. He al- 
ways laid in a supply of wine. 

Noting that he had operated in subur- 
ban cities, detectives picked out Burbank 
as the most likely place for him to oper- 
ate. Then they warned business men to be 
on the lookout. A few hours later, a real- 
estate agent was visited by a man answer- 
ing the description. He wanted to rent an 
apartment. The agent found him a place, 
saw him write a check and receive $2.50 
in change, then slipped to a telephone and 
called the police. The officers got their 
man — only sixty hours after their first tip! 

Every criminal has his pet method, 
either from force of habit, or because he is 
familiar with that method. No matter how 
he tries to vary his routine, his telltale 
habits of thought and action constantly 
betray him. A series of robberies began to 
harass Berkeley and Oakland, Calif. Al- 
ways it was a railway station that was 
struck. The police analyzed the M. O. of 
the crimes and found four clews that 
pointed to the same man: his vulgar lan- 
guage, the way he approached the place, 
the hour of the day, always the same, and 
a threat made on leaving. The rest was 
easy. At the hour when this man operat- 
ed, every railway station within a fifty- 
mile radius was protected. As the bandit 
entered the scene of his next hold-up, he 
was killed as he attempted to flee. 

Again, a series of burglaries of stores 
over a period of years put the police on 
the trail of a mysterious "hole-in-the- 
wall" burglar. Always he entered by dig- 
ging out the bricks until he made an open- 
ing large enough to crawl through. Final- 
ly, it was suggested that detectives "clock" 
locations, dates, and hours of the crimes. 
This chart revealed several astonishing 
things. First, the crimes centered about a 



single neighborhood, indicating that a sin- 
gle local person probably was responsible. 
Second, that during certain months of the 
year, the crimes ceased. It was decided 
the criminal periodically left the city for 
some unknown reason; Detectives thought 
of the fleet of boats which goes to Alaska 
each fishing season. From the principal 
packing company they obtained a list of 
residents among the crew. Narrowing it 
down to a dozen or so who lived near the 
circle of crime, they found some who had 
police records, but none that could be con- 
nected with any of the burglaries. 

Then they sent the material to Wash- 
ington for comparison with department of 
justice files. Back came word that an ex- 
convict had a record whose fingerprints 
tallied with those left at the scene of a 
burglary. The police followed him. Late 
one night, detectives watched him go out 
and return a few minutes later with a load 
of stolen goods. He was killed by police 
bullets as he attempted to flee with the 
loot. 

The chattering black machines used in 
M. O. analysis may be put to new uses as 
their possibilities are further explored. 
For example, witnesses who look at police 
"rogues' galleries" to identify a criminal, 
often become so confused that soon they 
cannot tell one picture from another. But 
by a system of "portrait parle," invented 
by Alphonse Bertillon, every feature of a 
human being may be classified into types. 
Eyes, face, forehead, nose, lobes, eye- 
brows, wrinkles, hair, posture and general 
appearance, may be cataloged. If by ques- 
tions, the witness could identify these 
types, a composite portrait could be built 
up, and only those photos answering this 
description, be picked out by the mechan- 
ical brain. 

Linking the major police departments 
of the country by its common language, 
the scientific method of fact-recording is 
forming a nation-wide net from which a 
criminal cannot hope long to escape. 

CNames and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon request accompanied 
by stamped, self-addressed envelope. 
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Here's everything you need for 



CANDID snapshots show people as 
they really are — imposed , natural, 
doing things. And Kodak offers com- 
plete equipment for such pictures — 
camera, film, enlarger. 

Kodak Retina has a fast /.3.5 lens 
and an accurate timing Compur shut- 
ter. Compact— it can be carried and 
used without attracting attention. 
Complementing the camera . . . three 
speedy Kodak Films and a miniature 
enlarger. 

See the Retina at your dealer's. 





t KODAK 
MINIATURE ENLARGER 

The Kodak Minia- 
ture Enlarger has 
been especially de- 
signed for candid 
camera work. En- 
larges Retina pic- 
tures to 9Vi z 14 
inches. 

A paper cabinet 
base is optional 
equipment. Price 
for enlarger, paper 
holder, Anastlgmat 
f.4.5 lens, $67.50. 
Paper cabinet base, 
$10 extra. 



KODAK RETINA 



Today's big bargain in miniature cameras 

The Retina costs about half as much as other cameras of 
similar range. And It offers every desirable feature. 

It has an automatic film-measuring device that counts 
the pictures you make — prevents overlapping, wasted film. 
Its Compur- Rapid shutter splits seconds up to 1/500 . . . Its 
brilliant /.3.5 lens admits ample light for fast exposures 
outdoors, or for "candid" pictures under artificial light. 
You get 36 pictures — 24 x 36 mm. — on each roll of film. All 
these features make the Retina a photographic master- 
piece, yet it costs but $57.50. 




KODAK PANATOMIC 
FILM ... ideal for en- 
larging. Extremely 
fine-grained . . . fully 
color-sensitive. Fast 
enough for all nor- 
mal pictures. 

KODAK "SS" FILM 
... a high-speed film 
for general use. Fully 
panchromatic. For 
snapshots Indoors 
under artificial light. 

KODAK SUPER X 

FILM . . . for candid 
pictures in dim light 
. . . on the stage . . . 
of night sporting 
events. An ultra-fast 
film— considerably 
faster than "SS." 
Lets you get the full 
speed from your 
camera. 



FREE 



. A booklet 



Send this coupon today to get your free copy of a booklet covering all phases 
of miniature Kodaks and equipment ... It's a guide book to help you choose 
* yOU Will Want the camera you want . . . Eastman Kodak Company, Rochester, N. Y. 



Name 

... PM-10-36 

Mann 
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Machine-Made Heroes of the Gridiron 



(Continued from page 522) 



waist so the player has the sensation of 
tackling a live opponent. Others are en- 
circled with heavily padded rings, not un- 
like automobile tires, to protect the player. 
The rings are fitted with strap adjustments 
so they may be raised or lowered. 

One of the latest developments in foot- 
ball apparatus is a device which virtually 
combines all field equipment into one 
compact unit. With this machine, a player 
can be instructed, drilled and developed 
in all types of charging, blocking and tack- 
ling, under conditions closely approximat- 
ing those encountered in a regular game. 
The padded dummies of these steel ma- 
chines are shaped like a player in a de- 
fensive line stance, enabling the tackier to 
get the feel of the block. Regardless of 
whether the player hits the dummies high, 
low or in the middle, virtually the same 
spring reaction is offered. The machine 
has a sliding base made of twelve-gauge 
steel plate and is so balanced that it offers 
equal resistance no matter which way it is 
shoved. 

Faulty charging, blocking or tackling is 
instantly detected when this machine is 
used. If the player lacks the all-important 
"follow-through" upon contact in the ex- 
ecution of a charge, block or tackle he will 
be repulsed exactly as if he encountered 
the superior force of an opponent, due to 
the recoiling force of dummy and sliding 
base. Or, if a man's feet are not as wide 
apart as they should be, he will lose con- 
tact with the apparatus just as he would 
lose contact with his opponent. This ap- 
paratus also offers the elements present in 
actual running shoulder blocks without 
injury to the player. The machine is set in 
the position of a defensive end at the time 
the running guard would contact him. The 
guard lines up in normal stance, pulls out 
of the fine, focuses his eyes on the target 
and drives in with a running shoulder 
block, following through just as he would 
in a game. Thus, a player can drive full 
force and meet greater than live opposi- 
tion without possibility of injury to him- 
self or to a teammate acting as "cannon 
fodder." 

The large frame charging sleds in most 
football camps aid in the development of a 
line's shoulder power and teach the value 



of low charging and quick starting. Against 
a sled with seven padded posts the seven 
players take their respective places about 
the same distance as they would from their 
opponents on the line of scrimmage. When 
the signal is given they throw one shoul- 
der against the post and the machine 
lunges backward. After two or three 
charges the players are given a short rest, 
then sent against the machine for a series 
of charges with the opposite shoulder. 

Forward passers improve arms as well as 
their aim by tossing footballs through old 
tires suspended from a framework, and 
backs learn the art of side-stepping and 
getting their knees high in the air by hop- 
ping in and out of bottomless grocery 
boxes staggered in a line. 

The guesswork connected with a line- 
man's job is eliminated by an indicator 
which also prevents the loss of a game due 
to touchdowns not being allowed when the 
ball has been carried across the goal line 
and subsequently pushed back into the 
field of play. It consists of two poles con- 
nected by a ten-yard chain. On each of 
these poles is mounted a sighting tube 
which contains reflectors and vertical 
cross hairs. By means of these reflectors 
it is possible to see the images of two flags, 
one in each corner of the field at the in- 
tersection of the end line and the side line. 
When the images of these two flags appear 
on the reflectors of the sighting tube di- 
rectly opposite each other and identical, 
then the instrument is in adjustment, that 
is, the pole is vertical and the line of sight 
is at right angles to the side line — condi- 
tions necessary for taking a sight on the 
ball. If the forward point of the ball comes 
up to the vertical hair in the sighting tube 
the ball has been advanced ten yards, and 
a first down results. 

Placed in a prominent position at one 
end of the playing field, the time-clock 
meeting with favor on several fields is op- 
erated by electricity with the control but- 
ton in the hands of the game's official 
timekeeper. Its hands move clockwise and 
show the number of minutes and seconds 
remaining in each quarter. When a "time- 
out" occurs, it can be stopped, then started 
when play is resumed, thus keeping an ac- 
curate check on the game. 



Cop 
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They changed a CHOPIN WALTZ into a 



D, 



ancm 



AND OUT OF THE 
"HOUSE OF MAGIC 
CAME A 
RADIO MIRACLE 

This year, radio is different . . . 
wonderfully different! 

Scientists in the "House of 
Magic" have made it so . . . creat- 
ing a radio packed with novelties 
and surprises. 

In this 1936 General Electric re- 
ceiver, you'll find these five great 
major developments : 

New metal tubes* that have si- 
lenced forever the annoying crackle 
caused by shielding cans . . . sub- 
dued the microphonic twang that 
clouds reception. 

The new Stabilized Speaker... 
supremely sensitive . . . reproduc- 
ing speech and music with all their 



Sets that make the world your radio 
playground . . . from $34.50 up I 





MODEL A-125 — Twelve -tube, 5-band 
superheterodyne, completely equipped 
with metal tubes. Walnut cabinet of neo- 
classic design. 



SEEING SOUND ... INVISIBLE SOUND ... IN THE " HOUSE OF MAGIC"! 
They don't trust the human ear, in the G-E Research Laboratory, to gauge the purity 
of radio tone. Instead, they have devised ingenious instruments that change spoken 
words, bars of music into waves of green light. Thus, the hidden secrets of sound are 
revealed . . . the causes of unwanted noises discovered — and eliminated. 



naturalness and rich tonal color. 

The new G-E Permaliner which 
maintains the original alignment of 
the radio . . . keeps the set always 
at "concert pitch." 

And the G-E Sentry Box. . . con- 
trolling as many as five separate 
broadcasting bands ... a thousand 
and one radio waves. 

G-E Sliding-Rule Tuning Scale 
. . . shows only one tuning band at a 
time . . . lists all stations in line . . . 
as easy to read as a ruler. 

Now on display at your nearest 
G-E Radio Dealer's. In table mod- 
els and consoles — priced as low as 
?34.50. (Prices slightly higher in 
the West, Mid-West and South, 
and subject to change without no- 
tice.) 




•NEW METAL TUBES...small. efficient, 
long-lived . . . designed to meet modern 
broadcasting conditions. 

Invented and perfected by General 
Electric, they are made for G-E by the 
RCA Mfg. Co. Complete receivers built 
by General Electric at Bridgeport, Conn. 



Tfienewl936 GENERAL© ELECTRIC 
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Night Owls of the Air Lines 
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Pilot at the Controls of One of the Big Airliners 
Which Is Directed by Radio 

asks, 'Surface wind, please?' He is still 
fifteen miles from the airport and the 
prompt reply gives him time to change his 
course so he can land straight into the 
wind without circling the field." 

When flying a radio airway all planes 
keep to the right of the center of the beam. 
As another precaution, planes bound east 
or north fly at even thousands of feet, 
while planes headed south or west stay at 
altitudes in odd thousands of feet. When 
there are several sections along the same 
route, the fastest plane leaves first. 

Radio is chiefly responsible for the new 
safety in the air and the equipment is vast- 
ly improved over the sets a few years ago. 
Fading and "dead zones" have been over- 
come greatly. A few years ago the pilot of 
a transport coming in to Los Angeles found 
the field hemmed in by clouds. By talking 
with the airport he would be able to make 
a safe landing but the radio operator on 
the ground gave no indication he had 
heard the pilot's questions. The airport 
could hear the plane's radio but due to a 
freak condition the pilot couldn't receive 
messages from the field. The operator on 
the ground listened to the sound of the 



plane's motors and radiophoned their posi- 
tion to a station in Kansas City, which re- 
broadcast the instructions to the plane. 

Besides a reliable transmitter, a modern 
transport carries a receiving set tuned to 
the wave length of the department of com- 
merce beacons and broadcasts, a second 
receiver tuned for messages from the com- 
pany's private stations, and an auxiliary 
receiver that can be tuned to receive from 
either wave length. Power for the sets can 
be taken from either of two groups of the 
plane's main batteries, from emergency 
dry cells, or from the plane's dynamotor. 

Due to radio, bad weather is no longer 
the bugaboo of the airways. If a plane 
can't get through a storm it goes above or 
around it and keeps in constant touch with 
the ground. Weather that a few years ago 
would have grounded every plane is now 
conquered with safety. Planes are still 
held on the ground when "zero zero," no 
ceiling and no visibility, prevent their tak- 
ing off, but in the air the main hazard left 
is ice. Forming on the hubs of the pro- 
pellers and then building out along the 
blades, ice cuts down the lifting capacity 
of a plane. If the ice is thrown from one 
blade the motor must be throttled down to 
prevent too much vibration. When ice be- 
gins to form, pilots seek a higher altitude 
where the greater cold prevents its rapid 
accumulation, or go down to warmer alti- 
tudes where it will be melted. 

To fly an airline passenger plane today, 
a pilot must pass the stiffest flying tests in 
the world. Flying by means of instruments 
in a hooded cockpit, he is required to 
maintain a straight compass course in a 
steep climb, make 180 and 360-degree turns 
without changing altitude, then resume 
his original course, make steep-banked 
turns in which the controls are reversed 
and in which his own propeller wash 
throws the plane around, and recover from 
spins and inverted flight. All this must be 
done without using the artificial horizon. 

Finally the pilot is told the plane is lost 
in fog and he must locate a radio beam 
and guide himself to a field, placing him- 
self in a position for a normal approach 
not more than 500 feet above the airport, 
entirely by radio. Even after he has quali- 
fied he must take frequent examinations. 
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The Worlds Best Shaves with Ingram's 



for these • • 



1 EVERY WHISKER 
WILTED 

No wh iskers are lough 
to Ingram's! It treats 
them all alike: strips 
off the oily coaling, 
softens them down to 
the skin line, gives 
yon a clean shave in a 
quick once-over. 



2 YOUR SKIN 
CONDITIONED 

Ingram's prepares 
your face before you 
shave. Tones and 
smooths the skin, and 
by a special lubricat- 
ing action, makes the 
razor glide with never 
a skip or jump. 



3 COOL SHAVE, 
COOL FACE 

Ingram's brings a 
bracing coolness to 
'your - shaves. It ends 
sling and smarting, 
and protects your face 
against rawness when 
tlie shave is finished. 
No lotion necessary. 




REASONS 



Ingram's Shaving Cream has in 
it three special ingredients, put 
there especially to do these three 
helpful things for shavers — 

1st, to wilt whiskers quicker, and 
more thoroughly. 2nd, to prepare 
the skin for easy, scuffless shaving. 
3rd, to cool the shave and put an 
end to after-shaving irritation. 

Because it gives you extra help 
in shaving, Ingram's gives you 
extraordinary comfort. And it's 
concentrated, to make shaving 
cost less. Three months of cool 
shaves in each tube or jar. 




TRY THE WORLD'S COOLEST 5HRVE 



BRISTCVL-MYERS CO., Dept. E-105 
110 Washington St., New York, N. Y. 

/'II gladly try Ingram's for 10 
days. Send me sample tube, free. 



Name 
Street. 
City_ 



State 



INGRAM S SHAVING CREAM 
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Heroes of the Flying Cross 



(Continued from page 570) 



emergency 'chute, which checked my drop 
and I alighted in a field." 

A gas bag that went wrong brought the 
Distinguished Flying Cross to three noted 
balloonists of the air corps. In July of 
last year Maj. William E. Kepner, Capt. 
Albert W. Stevens and Capt. Orvil A. An- 
derson attempted a flight into the strat- 
osphere. Their metal gondola, filled with 
scientific instruments, was attached to a 
huge gas bag. During the flight, the bal- 
loon became disabled. Great rips ran 
down the side and at 10,000 feet the occu- 
pants were forced to "abandon ship." The 
portholes of the gondola were opened and 
Capt. Anderson was hurtled out of the 
great ball by a jerk. Kepner and Stevens 
still clung to it, hoping to release the huge 
parachute and ease it toward the ground 
with the instruments. For 5,000 feet they 
clung to this ball, fighting the weird aerial 
battle. At last they lost and were forced 
to jump to save their lives. 

Does lightning ever strike a moving 
plane or 'chute in the sky? A balloon oc- 
cupied by Lieut. Uzal G. Ent and Lieut. 
Paul Evart, pilot, was taking part in a race 
at Bettis Field, Pittsburgh. The balloon 
was at about 2,000 feet when a thunder 
shower came up. They fastened on their 
parachutes and descended below the storm 
level. After ascending again Lieut. Ent re- 
ported a loud explosion. 

"My left leg and right arm were par- 
alyzed temporarily by the shock," says 
Lieut. Ent. "I got to my feet but found the 
balloon was on fire at the top. Efforts to 
revive Evart were ineffective but I thought 
he was alive. My first thought was to 
throw him over the side and trip the par- 
achute, but I considered this unwise owing 
to the type of the 'chute. I decided to 
jump, then changed my mind. The bal-<^ 



\ 



the basket. With the aid of bystanders 
Lieut. Evart's body was removed. Artificial 
respiration was tried but he was pro- 
nounced dead. Electrical shock was given 
as the cause of his death. In my opinion 
lightning did not strike the balloon. What 
I think happened was this. A heavy charge 
of static was responsible for his death and 
the subsequent fire, and this charge may 
have generated around the valve." 

Piloting an amphibian across the Canal 
Zone, Lieut. Cornelius W. Cousland saw 
his co-pilot mortally wounded by a part 
of one of the ship's motors. The body of 
the dying man fell across Cousland's lap. 
Below lay Gatun Lake, studded with tree 
stumps. Behind was a cabin full of pas- 
sengers. In front was a disabled engine. 
He rose to the situation, however. He 
fought the controls until his spinning ship 
was righted and then, by skilled maneu- 
vering, brought it down on the lake beside 
the jungle among the rotting stumps. 

Sergt. Neff of the air corps received the 
Cross for hand-cranking a motor of the 
dirigible TC-71 when all other means 
failed after the ship had been broken loose 
from its mooring by a storm. Neff dis- 
carded his parachute and, climbing out on 
the rigging, worked in the darkness and 
the lashing storm until he turned the mo- 
tor over. His courage saved the ship and 
its crew from destruction. 

The Flying Cross is given also for out- 
standing flights as well as heroic action in 
the air. It has been won likewise by he- 
roes on the ground who, at the risk of 
their lives, have rushed up to crashed an 
burning olanes and rescued the occupants 

STAR MUCH HOTTER THAN SUN 
IS MEASURED BY SCIENCE 



loon was falling about 200 feet per minute,^ With a surface temperature many time; 
but accelerating. It was not possible to*-- greater than that of the sun, a distant star 
valve, due to the danger of an explosion. has been found to have a heat of 180,000 j 
The maximum rate of fall was about 700 § degrees Fahrenheit. The sun's surface is 
feet per minute. To check this, avoid 5 about 10,000 degrees. This particular star 
landing near some village, and to try toJ^is a sun surrounded by a nebula, which in 
land in some small creek, all available^ the telescope looks like a halo. This neb- 
ballast was thrown. The balance of the"3 ula, according to Dr. L S. Bowen of Cali- 
gas burned at about fifteen feet. The bas- *>fornia\Institute of^TeclTnoIogypenaTjled 
ket landed on the bank of a stream with "^scientists'© measure the temperature with 
little jar. The burning bag fell away from 3 the aid of the latest instruments. 
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GIRLS WOULDNT LOOK 
AT ME WHEN I WAS 

SKINNY 

frfff... 

Since I Gained 10 Pounds 

This New, Easy Way 
I Have All the Dates I Want 



Posed by 

Professional 

Model 



NOW there's no need for thou- 
sands to be "skinny" and 
friendless, even if they never could 
gain an ounce before. Here's a 
new, easy treatment for them 
that puts on pounds of solid, 
naturally attractive flesh — in just 
a few weeks! 

Doctors now know that the 
real reason why great numbers 
of people find it hard to gain 
weight, and suffer with indiges- 
tion, constipation and a blem- 
ished skin, is that they do not 
get enough Vitamin B and iron 
in their daily food. Now with this 
new discovery which combines 
these two vital elements in little 
concentrated tablets, hosts of 
men and women have put on 
pounds of firm flesh — in a very 
short time. 

Not only are thousands quickly 
gaining normal good-looking 
pounds, but also naturally clear 
skin, freedom from indigestion 
and constipation, new pep. 

7 times more powerful 

This amazing new product, Iron- 
ized Yeast, is made from special 
ale yeast imported from Europe, 
which is the richest known source 
of Vitamin B. By a new process 
this yeast is concentrated 7 times 
— made 7 times more powerful. 
Then it is ironized with 3 kinds 
of iron which strengthen the 
blood, add wonderful energy. 

If you, too, are one of the many 
who simply need Vitamin B and 
iron to build them up, get these 
new Ironized Yeast tablets from 



your druggist at once. Day after 
day, as you take them, watch 
skinny limbs and flat chest round 
out to normal attractiveness. Skin 
clears to natural beauty, new 
health comes, you're a new person. 

Results guaranteed 

No matter how skinny and run- 
down you may be from lack of 
enough Vitamin B and iron, this 
marvelous new Ironized Yeast 
should build you up in a few 
short weeks as it has thousands. 
If you are not delighted with 
the results of the very first pack- 
age, your money will be instantly 
refunded. 

Only don't be deceived by the 
many cheaply prepared "Yeast 
and Iron" tablets sold in imita- 
tion of Ironized Yeast. These 
cheap counterfeits usually con- 
tain only the lowest grade of 
ordinary yeast and iron, and can- 
not possibly give the same re- 
sults as the scientific Ironized 
Yeast formula. Be sure you get 
genuine Ironized Yeast. Look for 
"IY" stamped on each tablet. 

Special FREE offer! 

To start you building up your health 
right away, we make this absolutely 
FREE offer. Purchase a package of 
Ironized Yeast tablets at once, cut 
out the seal on the box and mail it 
to us with a clipping of this para- 
graph. We will send you a fascinat- 
ing new book on health. "New Facts 
About Your Body." Remember, re- 
sults guaranteed with the very first 
package — or money refunded. At all 
drug-gists. Ironized Yeast Co., Inc., 
Dept. 5310, Atlanta, Ga. 



When writing to advertisers please mention Popular Mechanics 



Copyrighted material 



122A 



POPULAR MECHANICS ADVERTISING SECTION 



A Split-Second Photography 



(Continued from page 555) 



ufacture until the lags in the bulb action 
and shutter movement are timed so the 
shutter opens and shuts when the bulb is 
producing the most light. 

The same thing is accomplished by the 
mechanical speed-flash gun in a different 
way. The shutter cable-release is re- 
moved and a spring-operated synchro- 
nizer, wound like a watch, is attached in 
its place. The cable is then screwed into 
a socket in the synchronizer. The attach- 
ment is a combination of electric switch 
and spring plunger. It is adjusted so that, 
after being wound up and released by 
pressure on the cable button, the switch 
first closes the photoflash lamp circuit, and 
then, at the proper instant, the plunger 
releases the shutter. 

A hundred or more lamps can be ar- 
ranged throughout a large auditorium, and 
flashed simultaneously, with the assurance 
that the camera will snap the picture while 
they are burning most brilliantly. One 
multiple synchronizing outfit fires 192 
bulbs at once, requiring the flow for an 
instant of 576 amperes of current. This 
would wreck the average wiring system if 
the bulbs were fired directly from the 
110-volt line. But, by feeding the current 
into the multiflash synchronizer, it is 
transformed into a high-ampere, low- 
voltage impulse that fires the lamps with- 
out danger of overheating the power wires. 

Professional type photoflash synchro- 
nizers cost from $12.50 to $22.50. It is re- 
ported an amateur type synchronizer is to 
be marketed soon for about $5.00. The in- 
genious amateur can construct his own 
synchronizer or semi -synchronizer. A 
simple one is illustrated. It is a hinged ar- 
rangement attached to the shutter release 
cable. When the leaves of the hinge are 
squeezed together, the cable button is 
pressed, opening the shutter, which has 
been set on bulb. Then, as the leaves move 
closer together, two electrical contacts 
close, firing the lamp. 

Make the halves of the hinge from strips 
of aluminum or brass measuring about 
one-eighth by one-half by four and one- 
fourth inches. Rivet a small brass hinge 
about one-half inch long between the 
strips when they are placed end to end, 
with a gap of about three-sixteenths inch 



between them. This forms the hinged 
joint. At the opposite end of one strip, 
drill a hole large enough to receive the 
metal collar attached to the outer end of 
the shutter cable. This collar is flared to 
provide a finger hold. Near the edge of 
the flared part when the cable is passed 
through the hole, drill another hole in the 
strip and thread it to receive a small bolt, 
whose head clamps the flared collar firmly. 

Midway between the ends of the same 
strip drill a hole and tap it to receive a 
small bolt equipped with a lock nut. At a 
point directly opposite this hole, in the 
other strip, drill another hole, making it 
large enough to receive a bolt which has 
been passed through an insulating tube of 
hard rubber, paper or other non-conduct- 
ing material. Use insulating washers be- 
neath the bolt head and nut. This bolt 
must not come in contact with the rest of 
the synchronizer. File its head flat, to 
provide a good contact surface for the end 
of the bolt in the other strip. 

Adjust the bolt with the lock nut until 
it touches the flat head of the insulated 
bolt immediately after the shutter has 
opened as a result of the cable button be- 
ing pressed. Connect the synchronizer 
into the circuit in place of the usual switch 
on any standard photoflash gun, running 
one wire to the insulated bolt and the 
other to any convenient part of the strip 
containing the other bolt. 

Set the shutter to the "B" or bulb mark 
— "D" on some foreign cameras. When the 
hinge is squeezed together, the cable- 
release plunger moves inward and opens 
the shutter. Then the two bolts come to- 
gether, closing the electrical circuit and 
firing the lamp. Release the hinge imme- 
diately, to permit the shutter to close. It 
may be necessary to insert a spring that 
will force the hinge open, if the spring in 
the release cable is not strong enough. 

Very short exposures can be given, the 
duration depending on the speed of the 
bulb, but the shutter will remain open no 
longer than necessary for making this ex- 
posure. The size can be altered to fit any 
shutter-release cable or trigger. Con- 
struction can be simplified by using maple 
or other hardwood for the two hinged 

(Continued to page 125A) 
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What's the difference 
between Eveready 
Flashlight 
Batteries and 

an old, 
worn-out joke? 






LOOK FOR the "'DATE-LINE 



IT GUARANTEES THEY'RE 



FRESH 



Batteries will "go dead" if left over- long on 
dealers' shelves. All Eveready Batteries have 
a "Date-Line" that guarantees FRESHNESS. Only 
really fresh batteries give uniform, dependable 
service. Look for the "Date-Line" when you buy 
..National Carbon Co., Inc., New York, N. Y. 



I50JIGSAW 



Postpaid 



(C. O. D. or ouliidc U. 3. tI.7o) 



CDrri Adapters. 
rlfCC. Booklet. 



Jie Sa 



Fusglea 



12 aaaortod Blades and 
"Make Your Own 



ORDER NOW 



or eend 6c in stamps 
for Oitaloc fully de. 
scribing all our equally low-priced power tools and 

n nri..<» inrhidinff SHAPER, LATHES. DRILL 

PRESS, SANDER. LINE SHAFT, ETC., ETC. 




All metnl construction. 
WIS" Ions. S" high, tablo 



J»H METAL PRODUCTS CO 



486 St. Paul St., Rochester, N. Y. 



& 



NEW 

BENJAMIN AIR PISTOLS 

Powerful— Accurate — Economical— Practical — 
AdiustableShooting Force— Amazing Maximum 
Velocity— cal. 177 or 22 and lilt— For Target 
and Small Game — the Only Genuine Compressed 
Air Pistol on the market— Holt Anion— Ham 
Trigger— Safety. AI»o 177 and 22 Single Shot Air Kiflea $7.50— 
Single Boot BB Air Hide Srt.OO— 25Shot BB Ueneatrr Air Kill- J7 50 
—at Dealer or Direct— FULL DETAILS FREE- WRITE TODAY, 

BENJAMIN AIR RIFLE CO. 

691 N. Broadway St. Louis, Mo 






3)5 



XURX SCRAP INTO MONEY 



The new and revised edition of "Auto Power" with all the ten original specifica- 
tions and ten new ones is now off the press. Convert old generators into A. C. and 
1). ( '. generators and motors with voltages of <> to -lOU volts, fur power, light, 
welding, and radio operation. Create new generators adaptable for home, auto- 
mobiles, or trucks. They can be driven by fan belt, wind, or water. This book, 
with complete illustrations, tells you how easily and economically these changes 
can be made. Also instructions tor rewinding auto armatures. 350 definitions 
of electrical terms, etc. Already used and endorsed by thousands. Price. SI. 
Postpaid. AUTO POWER, Dept. B, 410 S. Hoyne Ave., Chicago 
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•AT-.AilL- RANGES' 




YOU'LL get more game this season if 
you go after it with Nitro Express — the 
first long range shot shells to feature Bal- 
anced Pattern. These corrugated space siz- 
zlers give you an even, uniform spread at 40 
yards, 60 yards, even at greater distances 
. . . no thin spots . . . no dense centers . . . 
a balanced pattern with all the extra power 
and smash that have made these shells 
world famous. 

And they've got stamina! We've soaked 
them in water . . . frozen them solid in cakes 
of ice . . . then chopped them out and fired 
them! Yet every shell did its stuff. We've 
baked them, slung them about in wet canvas 
sacks, tested them under the most unusual 
field conditions. Yet they always come 
through with quick-flash get-away, full ve- 
locity, smashing energy, with BALANCED 
PATTERN AT ALL RANGES. 

Buy a box of Nitro Express and test the 
shells themselves any way you wish. Their 
actual field performance is the best reason 
of all for you to SHOOT NITRO EX- 
PRESS SHELLS THIS SEASON! Reming- 
ton Arms Company, Inc., 1775 Seaview 
Ave., Bridgeport, Conn. 

Remin gton. 




DIFFERENT IN LOOKS ... IN ACTION 

KleanborE 




When writing please mention Popular Mechanics 




Have your 
PLUGS CLEANED 
and SAVE GAS! 

Your Spark Plugs, if dirty or 
worn, may be wasting as much 
as 1 gallon of gas in ten. The 
sure remedy is spark plug 
cleaning — at any Registered 
ACCIeaning Station. Lookfor 
the "Plug-in-the-Tub." New 
AC quality plugs now 60c. 

AC SPARK PLUG CO. 

Flint, Mich. St. Catharines, Ont. 



SPARK PLUGS 

CLEANED 

AND ADJUSTED 
WHIll c 

YOU SlACH 
WAIT 



BENCH SAW only S3« 

Mast Amazing Bargain Ever Offered! 

l ompnTri with snwe tlmt aell for mnny timee 
tlir price. Ideal for job or home workshop — 
MI'S; CROSS CUTS: MITRES — Overall, 
hronxe bearinca. Overall heitht 9 in., width 8 in 
Shipping wcicht 12 lbs. Threaded and equipped 
with fiance* nnd nut on both end* of ahaft. By 
raising the table ean be uaed for grinding. T««>1 
reata furniahed FREE. Send *1.00, balance 
C. 0. D.. F. 0. B.. Chicago. 

BALKO ELEC. MOTOR & SUPPLY CO. 
10 S. Clinton St.. CHICAGO, ILL. 





Air Tires sr Steel Wheels 



FACTORY PRICE 



Amniinff money maker for farms, trurlc gardens, or- 
chards, nurseries, poultry ranches, country homes, etc. 
Plows, discs, harrows, cultivates, mows lawns, cuts 
weeds. Runs belt machinery, 1 to 6 H.P. rid in c or 
wnlking types. Write for FREE CATALOG. Low 
Factory Price* and 10 Day Trial Plan. Addren 
Ntareat Office. 

SHAW MFG. CO. D*sk4510 

Gnlcnburff. Kans., or Columbus, Ohio 
or 5812 Magnolia Ave., Chicago, III. 



SHAW»« -a ^TRACTOR 



Catch Fish! 




Eels. Mink, Muskrats, with our 
new folding galvanized STEEL 
WIRE TRAP. Write forour FREE TRAP OFFER tad Hareain Cat- 
alog. SI Box of our famous Fish Bait FREE to introduce our traps. 
WALTON SUPPLY CO.. 3509 JUNIATA AVE.. ST. LOUIS, MO. 



( M Ui Turn Your J 
Trees Into Cash * 




v Be independent, start a wood 
sawing business.have money com* 
ing in all the time. Use the portable engine year 'round. 
Pay* for itself. Low factory prices. Big FREE Catalog. 

WITTE ENGINE WORKS 

6749 OAKLAND AVE. KANSAS CITY, MO. 
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SPLIT-SECOND PHOTOGRAPHY. , 

(Continued from page 122A) (y |l 



arms, and connecting the flexible wires 
directly to the two screws. Screw threads 
of sufficient strength can be cut in maple, 
for the adjustable contact. By careful ad- 
justment, shutter speeds of one-half or 
one-fifth second can be employed. Be sure 
to fasten the hinge firmly and have the 
hinge pin working tightly, or the lost mo- 
tion will make such speeds unreliable. 
Use it only with low-voltage battery cir- 
cuits; never when the bulbs are fired by 
house-lighting current. 

Camera shutters also may be synchro- 
nized with flashlight guns using mag- 
nesium powder. Usually the force of the 
powder explosion causes an arm to move 
and complete an electrical circuit which 
energizes a magnetic tripping device on 
the shutter. Such a magnetic attachment 
can be made from a doorbell or buzzer. 

An English photographer uses synchro- 
nized photoflood lamps to photograph fish 
and animals. These lamps are simply low- 
voltage bulbs burned at a voltage that 
raises their tungsten filaments nearly to 
the melting point. Intense light caused the 
animals to move. He devised a system of 
relays so that, by closing a switch, the 
photoflood lamps would be illuminated 
and, as they reached full brilliancy, the 
shutter would operate. By using two door- 
bells as relays, he secured the necessary 
delay in shutter action. 

Practically any amateur camera having 
a between-the-lens shutter is adaptable 
to photoflash equipment. Lenses of ex- 
treme speed are not necessary, because, 
with fast film, speed shots can be made at 
lens openings of f:8 (U. S. 4) or there- 
abouts. Shutter speeds of one-two-hun- 
dredth second will stop ordinary child 
action. Photographing sports activities at 
night is another fascinating field. The sub- 
jects of candid camera shots do not know 
they are being photographed until the 
bulb flashes; and with the blue lamps, 
even this warning is eliminated. 

Split-second flash-bulb tactics some- 
times produce unusual lighting effects in 
bright sunlight. The illumination from 
photoflash bulbs in reflectors is more in- 
tense than sunlight on subjects a few feet 
away. With photoflash bulbs, the cost per 
exposure may be a bit higher, but the re- 
sults possible will offset the cost. 



HAVING 
PISTON 
TROUBLE 
9 



Fitted into the cylinder-bore is a relatively sim- 
ple looking assembly of piston, piston rings, 
piston pins, and the connecting-rod which is 
joined to the crank-shaft. 

The primary service of the piston is to con- 
vert the pressure of the exploding gasoline on 
its upper, or closed face, into the force necessary 
for turning the crank-shaft. The downward 
escape of the gases is checked by the flexible 
rings and by the film of lubricating oil between 
piston and cylinder. 

This oil film also must resist the terrific heat 
playing upon the piston as well as cushion the 
shock of the sidewise thrust of the down- 
swinging piston and connecting-rod. Any weak- 
ness in the oil film inevitably leads to pre- 
maturely worn rings, scored cylinders, loose 
pistons. This condition in turn leads to rapid 
formation of carbon. 

If you wish to avoid piston trouble and have 
assurance of perfect functioning of the motor, 
the selection of the right grade and quality of 
motor oil is essential. 

Because Quaker State Motor Oil, for over 
twenty years, has demonstrated an unparalleled 
lubricating efficiency, it has become the "first 
choice of experience." That's why so many eco- 
nomically-minded motorists are saying today: 
"I can't afford repair bills, so I use Quaker 
State." Quaker State Oil Refining Company, 
Oil City, Pa. 



QUAKER STATE 
MOTOR OILS 

35tf per quart 
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MAKE PERMANENT REPAIRS 

Genuine Plastic Wood is the wonderful new discovery for re- 
setting loose bathroom fixtures, loose tiles, filling cracks around 
bathtubs, holes around pipes, damaged toilet seats, 1001 other 
uses. Just press and shape this putty-like preparation into 
place and it dries quickly to hard, permanent wood. 

EASY TO USE 

Genuine Plastic Wood is real wood in putty form; when dry 
it is hard, permanent wood that can be worked with any wood- 
working tools — can be sawed, planed, turned on a lathe, 
sanded, carved — will hold nails and screws without splitting, 
cracking or crumbling. 
Genuine Plastic Wood will 
adhere to any clean, dry 
surface — wood, metal, 
stone, glass or porcelain — 
i s waterproof and weather- 
proof — can be painted 
and varnished perfectly. 

Always ask for the 
Genuine at _ all leading 
hardware, paint or depart- 
ment stores. 



Plastic Wood also comes in white 
which is ideal for bathroom repairs. 




PLASTIC WOOD 



Pj&RMY*~NAVY SUPPLY CO 




Bargains — Army, Sport Goods, Fire- 
arms, Clothes, Shoes, etc. Send 10c for ^ 
oew catalog, to be redeemed on first order 
Army & Navy Supply Co. 4772 Lester St R ichmond. Va. 





32 V NORMANDIE MODEL 

Full size plan — scale 1-32" — sheet 34"x44" — 
full instructions — 7 photos — 25 detail views. 
Everything included with catalog of boats and 
supplies post paid 25i"- Send for complete 
catalog of model planes and boats 51- 
1 IDEAL CO. 26 W. 19th, New York City— 



EASY DOG STUNTS 

(Continued from page 565) 



arms grooved in this fashion. An old bi- 
cycle tire is best at first, but as soon as the 
dog learns to jump through without the 
guiding leash, a metal hoop can be sub- 
stituted. Virtually all trainers teach dogs 
to do the "grapevine" through their legs 
with a leash and cane. As the dog walks 
through the trainer's legs, the trainer 
switches the cane and leash from one hand 
to the other, the former lightly tapping the 
rear end of the dog as the master says: 
"Now, left" and "Now, right." The leash is 
eliminated as soon as the dog gets the 
idea, then the cane is dropped, and finally, 
the commands are eliminated. 

The hop over the stick can pave the way 
for training your dog to walk on his front 
legs. Touch him with the stick on the hind 
legs while he is making the hop. This 
causes him to hold his rear legs up as he 
takes a few steps with his front legs. The 
number of steps is increased after the first 
preliminaries until the dog gradually de- 
velops into a front-legged walker. 

A dog will learn to walk on his hind 
legs if allowed to place his front paws on 
a stick that is moved slowly forward. If 
your dog likes to amuse himself with a 
rubber ball or stick and shows retrieving 
talent, he can be taught to get your cap or 
bedroom slippers, but this may take weeks 
or even months of daily work. As soon as 
the dog learns to retrieve a ball or stick, 
an old cap or a pair of slippers can be sub- 
stituted. Once the dog learns to retrieve 
them, the distances can be lengthened to 
encompass the whole house. The words 
"cap" or "slippers" should send him scam- 
pering to where they have been left. All 
the while, however, the dog must be kept 
"sold" on the idea he is only playing. 

One of the most difficult tricks is the 
somersault. To teach this trick, your dog 
should have a shoulder harness to which 
are attached two sturdy leashes by means 
of swivel snaps ringed where the breast 
straps cross the shoulder ones. A square 
board should be slanted against the base- 
board. Place the dog on this board, grasp 
the leashes in either hand and slowly flip 
the animal over so he will light first on 
his hind legs and then on all fours. The 
board is gradually lowered and the train- 
ing repeated until the dog engages in the 
somersault when he hears the signal. 
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DIRECTED HIM 1 



10 WOOD WORKING LATHE 




Head 



$ 



21 



S K F Ball- 

36" Between Centers 
100 Lb. Weight 

A real mastpr wood-working lathe, with 
which you can do work to be proud of. 
Very heavy construction of seasoned cast iron. Bed, 50 inches 
long, cross-braced every 5 inches, is absolutely rigid. Ways are 
integral with bed. Extra heavy, wide headstock. Hollow steel 
spindle, threaded both ends, lets you turn large diameters (table 
tops, etc.) over the end of the bench. Speeds 700, 1300, 2300 
and 4000. SKF ball-bearings both sides of spindle drive 
pulley. Motor can be mounted either below or back of lathe. 
Hand tool rest 12' long. 



75 

Less 
Motor 



ATLAS DRILL 

PRESSES 
$13.95 to $33.45 

Less Motor 




INDEXING MECHANISM 

For dividing, fluting, etc., on your lathe, there is aa 
indexing mechanism consist in«r of 60 holes in the face 
of the spindle pulley, in which engages a pin which 
goes through the headstock. You can divide ac- 
curately into any number of sections divisible into GO. 
Write for copy of NEW catalog describing wood 
lathes, metal lathes, drill presses, etc. 

ATLAS PRESS CO. 

1843 N. Pitcher St. Kalamazoo, Mich. 

Complete display In Chicago at 
ATLAS SALES CO.. 35 E. Wacksr Drive 



mm 



Shop Equipment Since 1911 1 



The Finest TOOL CHESTS ever 
Machinists and Toolmakers 
Free Catalog. 

GERSTNER TOOL C 
446 Columbia St., 



ever made for ^ 
rs, shown la 1 

HESTS 

Dayton, Ohio / 



BURN YOUR NAME ON TOOLS 



WITH THE -m /mm 

ARKOCRAF 

PROTECT YOUR TOOLS FROM THEFT 

Write with electricity nny name or design on the 
hiird>>at and fin rut tools and instruments, or any 
meU.. like writing on paper with pen or penoil. 
Compute Outfit $3.SO— Prepaid Anywhere 
Interestinc Illustrated circular free. Writs today. 
Afwnts wanted. 

ARKOGRAF PEN CO.. 3927S.E. Stark SI., Portland. Ore. 




DO YOU 



WANT a new business 
profession of your own, 
with all the trade you can 
attend to? Then become 
afootcorrectionlst, and 
in a few weeks earn big income in service fees, — not medical 
nor chiropody — easy terms for home training, no further capital 
needed, no goods to buy, no agency. Established 1894. Address 

Stephenson Laboratory, l Back Bay, Boston, Mass. 



Print Your Own 



Cards, stationery, circulars, tags, labels, advertising, etc. 
Save money. Print for Others; Big Profits; easy rules 

Bent. Will do populnr Raised Printing like Engraving. Junior pres. 
35.90. job presses, $11 up. power $149. Send for free rntnlng and all 
detail!. THE KELSEY COMPANY, B-37, MERIDEN, CONN. 




Enclosed, 
Self-Oiling, Roller-Bearing 

Cheapest reliable power for farm or fac- 
tory. Uses all fuels for pumping, sawing, 
etc. Best engine for the money. It pays 
for itself. Sold direct from Factory to You. 'Catalog FREE. 

WITTE ENGINE WORKS 
4747 Oakland kn., KANSAS CITT. MO. 215J Mulberry St.. HARRISBURG. PA. 
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9b«> HEAT-DIRECTOR 
burns oil . . . 

Patented shutters 
direct heat rays • • 



ASK YOUR DEALER for a demonstration of the 
xx. new Superfex Heat-Director — if you want 
clean, convenient heating for home, store or 
office. The Heat-Director, made by Perfection 
Stove Company, combines circulating and radi- 
ating methods and directs heat rays by means of 
patented shutters on three sides. With adjustable 
shutters closed, you have circulating heat; with 
shutters opened at any desired angle on each 
si tie, radiant heat is directed toward floor or 
other surface, as you choose. The heat can be in- 
creased or decreased by a slight turn of the dial. 

The vaporizing burner uses inexpensive No. 1 
fuel oil, kerosene or distillate. The removable 
fuel tank holds enough for as many as forty- 
two hours. The finish is porcelain enamel in rich 
burled walnut design. There are three sizes, also 
several radiating models. 

For one-room chilly spots, see the smart modern 
designs in portable Perfection Room Heaters, 

SUPER F E X 

6i£&uA*UnG HEATERS 



PRODUCT Of PERFECTION STOVE CO. 



PERFECTION STOVE COMPANY 
7653-A Piatt Ave., Cleveland, Ohio 

□ PleaJe send free booklet about the new Superfex 
Heat-Director 

□ Andfolder showingModern Perfection Room Heater 



Name 
PostOffice 



St. or R F.D. 

Sfofe- 
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^ Air Masses Tell Future Weather 



(Continued from page 500) 






The air-mass analysis method 
is used chiefly by the air lines. In 
addition to long-range forecasts, 
pilots receive a weather report 
every fifteen minutes from the 
department of commerce. Spe- 
cific forecasts thirty-two hours 
in advance and general forecasts 
for forty-eight hours are being 
made by air-line experts. Even- 
tually meteorologists hope to 
make accurate general forecasts 
as far ahead as seventy-two 
hours. 



LOW. 



Top, Pilot Cheeks Weather Map of Route; Bottom, 
Plane Dispatcher Studies Air Conditions 

finished, the forecaster can apply laws of 
physics and calculate the mass movements 
and resultant weather for hours ahead. 

Suppose a warm-air mass is virtually 
motionless over one area. Rushing toward 
it is a cold-air mass. Knowing this, the 
forecaster can prophesy that much of the 
energy of the cold mass will be expended 
sideways because the heavier cold air can- 
not rise above the warmer body. Currents 
of cold air will run along the front of the 
warm mass, then, and set up a wave in it. 
This wave gradually assumes 
a circular motion which may 
develop into a tornado. Or 
perhaps the forecaster finds 
a situation foreboding 
squalls. A polar air mass is 
approaching. It is cold, but 
its lower level has been 
warmed moderately by con- 
tact with earth and sea, and 
it has also picked up con- 
siderable moisture. As it 
warms, this air rises and 
cold air descends to take its 
place. This is called "over- 
turn" and brings nasty 
weather, with gusty winds 
and squalls. Overturn is also 
caused by the retarding of 
the lower part of the mass 
due to friction with the 
earth. 
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^SEATTLE 
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PORTLAND 
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SPOKANE 
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Map Symbols, Phoenix, Read "Ceiling Unlimited, Clear, Visibility SO 
Miles, Temperature 86, Dew Point 36, Nine-Mile Southeast Wind" 
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by clearing fchtn Irritants 
out of the blood 



When writing to advertisers please mention Popular Mechanics 
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New Battery Gives 
20% More Power | 

... at no extra cost 




Here's the battery you need for quicker, surer starts— 
never-failing lights and extra power to keep all the acces- 
sories running in top notch form at all times. 

Record- Breaking Power! 

IMAGINE! In a series of tests certified by Western 
Union, the new Goodrich Electro-Pak Battery 
started a car 2606 times, without recharging. It 
ran a 3150 lb. car in low gear a distance of 1574 
feet, with the motor dead! That's super-power in 
any man's language! The exclusive Goodrich 
Power-Saving Top Cover keeps out dirt, moisture, 
acid spray and other causes of power loss! Re- 
member, the Goodrich Electro-Pak costs no more 
than other leading batteries. 

ANOTHER B. F. GOODRICH PRODUCT 



Goodrich IJectwPak Battery 
THE SUPER- POWER BATTERY 



MAN IN EACH TOWN 

reflectors, mirrors, etc.. by new method: no capital or experience re- 
quired. Outfits furnished. Free particulars. W rite Today i 
GUN METAL CO., Ave. M, Decatur, III. 



• ••IN ONE MINUTE,... 

Simply apply Dr. Dennis* cooling, antiseptic, liquid 
D. D. D. Prescription. Quickly relieves the itching 
torture of eczema, eruptions, rashes and other skin 
afflictions. Its gentle oils soothe the irritated and in- 
flamed skin. Clear, greaseless, and stainless— dries fast. 
Stops the most intense itching instantly. A 35c trial 
bottle, at drug stores, proves it — or money back. 



THE LATEST FOR THE CRAFTSMAN 

(Continued from Coloroto Section) 

rating take only a few minutes. The same 
basket made of wood involves sawing, 
grooving, sanding, gluing, applying a finish 
molding, filling and several coats of paint. 

A simple piece like the metal basket can 
be completed in less than half an hour at 
a total cost of less than twenty cents, in- 
cluding the paint and wire. Other pieces, 
and there are hundreds from which to se- 
lect, are comparably inexpensive. The four 
units occupy only a few square feet of floor 
space and none of them involves dirt, dan- 
ger or any great amount of noise. 

teesides the four units the home crafts- 
man needs a bench, a vise, an electric sol- 
diering iron for delicate work, a hack saw, 
tinners' snips, drills, files, punches and a 
few other tools. He can start with the 
Welder and metal former and add the other 
itwo units later. The welder, shaper and 
"/hand tools can be obtained for less than 
/ $100, or a complete outfit with accessories 
/ for the units can be purchased for less 
I than $250. 

Working up a paying business from this 
hobby is a simple matter since the line of 
articles which can be made is limited only 
by the ingenuity of the craftsman. Besides 
those already named, a list might include 
such diversified items as tool boxes, dis- 
play racks for stores, signs and brackets, 
trash burners, various kinds of light furni- 
ture, milking stools, souvenirs and novel- 
ties, models, children's toys, insulated milk 
boxes, incubators, dog houses, window re- 
frigerators, mail boxes, hog troughs, clothes 
driers, magazine racks and countless doz- 
ens of others, each representing an arti- 
cle of real monetary value. 

Books of designs and paUerns^and all 
ne^e-ssar7~ma^eiiaT?-^^ by the 

makers of the metal working equipment, 
or can be obtained locally, hence the most 
remote home craftsman has the same op- 
portunity to convert his shop into a fac- 
tory without a smokestack as is offered to 
his city brother. 

CPopular Mechanics Magazine does not 
publish the name of the maker of, or deal- 
er in, any device described in its pages, but 
this information is kept on file and will be 
furnished by our Bureau of Information 
upon request, accompanied by stamped, 
self-addressed envelope. 
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Wu r ■/ M- CASOL,NE 

R P-J m m aWkW ENGINE 




2 -Cycle, Single -Cylinder, Air Cooled. 
Efficient, long-lasting, very economicall 

Runs washing machines, home work-shops, dynamos, churns, etc. 

BUILD MINIATURE RACER! 

^^TJf^p; Just the power-plant you want for that "mid- 
^S^^^*&) get racer" every boy wants to build. You'll 
find it fast, trouble-free, and at least 40 miles per gallon. 

1 H. P. MODEL ONLY $31.50 

The 4-cycle, single-cylinder, air-cooled "model costs only $10 
more. It's a world-beater in its class! 

GET FULL INFORMATION— NOW! 

Orders are piling in. Send yours — now — or ask for com- 
plete information. Address world-famous manufacturers of 
precision machinery. 



MUNCIE GEAR WORKS, Inc. 

Makers of Neptune Outboard Motors 
OEPT.PM MUNCIE, INDIANA 



425-POWER $18.50 

Produced by Lens Specialists 

Highest magnification you can buy at anywhere 
near this price. Fine optical quality, too — made 
•ftiSSwi ky same experts who produce our world' 
a famous movie and portrait lenses. Mag. 
i nifications, 100 diameters to 425. Cor- 
| rected for photomicrography. At deal- 
■ era, $18.50. Or direct (check with 
| order or C. O. D.) postpaid, under 
"Jpl* money-back guarantee. 

Other Models: 110 to 235-powcr, 
$15.50; 70 to 150-power, $12.50; 100-power, 
$5.00; Home Slide-making Set, $3.50. 

Write for Free Catalogue 

Wollensak Optical Co., 896 Hudson Avenue, Rochester, N.Y. 




Woll 



ensa 



TELESCOPES 
MICROSCOPES 
BINOCULARS 



B 



UILD YOUR OWN FANS. 20 inch aluminum propel- 
lersfor aeroplane fans $3.85. Shipped collect. 
Michael Electric Co. Fort Worth, Texas 



IDS 



Defies Thieves— Pays Up to $15 in a Day! } | // 

nke mU» M u g to enlore with new "MYSTERY" 1 r I 
ONEi BELTI High qunlilv. dniOT Genuine Cowhide <**GM« 
Ml with concealed secret money pocket known only to woarer! IVfir-B thieees 

— hold-upj— pick-pocket»l Genuine r>irie..ld Huelcle with owner's initial included 
Write tcday (or details and FHEE SAMPLE OFFER. Send no money 

"MYSTERY BELT", Dept. H-90, 605 W. Washington, Chicago 



Earn Cash at Home! 



Grow fancy giant mushrooms In cellar, attic, barn. 
Easy, odorless method. We show you how, lurnlsh 
guaranteed materials and buy crops. Valuable big 
book, pictures free if you write quickly. (Est. 1908 ) 

UNITED CO. 3848 Lincoln Ave. Dept. 130 CHICAGO 



PAINT SPRAY OUTFITS 



Electric paint spray units, complete. CIA CA j 
Also motors and electric tools for Mpl^.OU 311(1 UD 
home workshops. Send for KREE catalog. 

NATIONAL ELECTRIC TOOL CO. 
560 Washington Blvd. Dept. 3210 Chicago, III. 



Hhte it fa flfotAwE new 

BLACK & DECKER W DRILL 

That Every Mechanic, Every Small 
Shop, can Afford — Mail Coupon now 




V 4 INCH 
JUNIOR DRILL 



"T ' POWERFUL 
UNIVERSAL 
MOTOR 



A Quality Drill 
In The Low-Priced Field 

MAN — you'll get the kick of your life* 
when you first pick up the new Black ' 
8b Decker Vi-Inch Junior Drill. Flip 
the switch. Feel its power as the motor 
takes hold. Watch it drive a bit through 
metal at lightning speed. Get its feel — 
its balance. Notice its lightweight. It's 
the kind of fast-working tool that every 
practical man wants handy — ready to 
speed through a thousand and one dif- 
ferent metal and wood drilling jobs 
around the shop, home or garage. 

Also, despite its amazingly low price, 
there's plenty of "high-priced quality" 
in the way the Vi-Inch Junior is built. 
Husky aluminum casings. " Compo " 
oil-less bearings. Powerful universal 
motor. Genuine Black & Decker quality 
through and through. 

Mail the coupon today for the name 
of the nearest dealer where you can see 
the new Vi-Inch Junior Drill — and for a 
free copy of our complete new catalog. 
There are more new low-priced Black 8s 
Decker Electric tools that you'll want to 
know about. Mail the coupon — now I 



3 JAW 

KEYED 

CHUCK 



MAIL TODAY FOR FR EE CATALOG 



The Black & Decker Mfg. Co., 
610 Pennsylvania Ave., Towson, Md. 

Please send me your FREE Electric Tool Catalog, 
and the address of my nearest B. 8s D. dealer. 

Name 

**••**••** •*•••••■ 

Occupation 

Address 

City State 

When writing please mention Popular Mechanics 



Co 
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BY THE KEENEST 
EYES'IN AMERICA 

• Climaxing one severe factory cheek- 
up after another — including examina- 
tion with an amazing instrument that 
"sees" through steel — the Gillette "Blue 
Blade" wins its last okeh in the final 
inspection department. Special lights 
and high-powered microscopes instant- 
ly reveal the slightest faults to alert, 
keen-eyed inspectors. 

• To protect your health and shaving 
comfort the edges of the Gillette "Blue 
Blades" you buy are never touched or 
handled. For this reason hlades hair- 
tested and checked hy hand with mi- 
crometers for correct dimensions are 
immediately ilestroyed. You get perfect 
hlades — sanitary and free from ilaws. 

• As an extra precaution super-inspec- 
tors re-examine a high percentage of 
blades already passed upon. No wonder 
the vast majority of men say that no 
ot her razor hlade even com pares with the 
Gillette "Blue Blade." Try it and see! 

Reputable merchants give you what you ask for. In 
stores where substitution is practised — INSIST ON 



GILLETTE BLUE BLADES 



XPLOSION EXPERTS 

(Continued from page 533) 

screened, and all hard objects removed. 
The gravestones were constructed of 
pressed cork coated with plaster of paris. 
But Hoffman had to blow up sixty caskets 
before the right effect was achieved. 

Fred Davis, powder man for Warner 
Brothers First National, proudly displayed 
an assorted collection of medical cartons. 

"We buy these in all sizes and use them 
for making bombs." Davis explained. "We 
insert a couple of wires, pour in powder, 
put on the lids, then wrap the carton with 
paper adhesive tape and coat it with shel- 
lac. By using different sizes and varying 
the thickness of the taping a wide variety 
of charges may be obtained. We also make 
very small bombs from capsules like the 
druggist uses for quinine. These little 
bombs are used for rifle effects and for 
explosions on miniature sets. 

"Such things are really quite simple," 
Davis says. "It is the scene where bullets 
are made to ricochet that is difficult." 

In the case of a deflected bullet accu- 
racy alone is not sufficient. In addition to 
hitting the mark the angle of fire must be 
figured so the slug will be deflected away 
from the actor. In "G-Men" Cagney was 
behind a woodpile when the studio sharp- 
shooters opened up with machine guns 
and piled kindling all about him. This 
business of shooting to miss is nerve rack- 
ing but if you're good it pays $100 a day. 

Powder experts claim live ammunition 
in the hands of expert marksmen is safer 
than blanks shot by inexperienced extras. 
A charge from a blank is exceedingly dan- 
gerous within fifteen feet. If received in a 
soft portion of the body, it will penetrate 
deeply and might be fatal, so for close 
work the blanks are reloaded with half 
charges, the wad removed, and a capsule 
substituted. On firing, the capsule melts, 
making such a shot harmless even at close 
range, but the noise of discharge is not 
loud enough so the sound is dubbed in. 
Most of the blanks are loaded at the studio 
gunnery to meet definite requirements. 
For night shooting, blanks are made with 
flash powder to make the shots show well. 
The cost of blank ammunition is one of 
the major items of production, for the 
average western picture uses from $600 to 
$700 worth of blanks, and a good war scene 
runs from $2,000 to $7,000. 
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(FACTORY 
* PRICES/ 




Sale Catalog — FREE 

Over 200 Styles and Sizes of Stoves. 
Hanges. Furnaces at Factory Prices and 
Easy Terms — as little as 18c a day. More 
Bargains than in 20 Big Stores. 
New Htyles. new features, new 
colors. Year to Pay — 30 days 

free trial — 360 dnyn approval tent — 24- 
hom* nhipmeiit-* Ovar 950.000 Satis- 
fied Users. 35 Years in Business. 

R'rilr /or FREE Calatof. 

THE KUSM4700 STOVE CO.. MFRS. 
391 Rochester Avenue 
Kalamazoo. Michigan 



A Kalamazoo 

Direct to You" 



118 POWER MICROSCOPE 




Most amazing scientific bargain 
ever offered. Imported high-power 
microscope and glass slides $1.00 
complete! . . . makes thousands of 
things unseen by naked eye loom 
large and clear! Equipped with 
nickeled tube, platform clips, 
machined brass fittings, compound 
lenses, heavy tilting base, variable 
light-refracting mirror. Reveals 
bacteria in ordinary drinking 
water. Ideal for student biolo- 
gists, detectives and scientists. 
Order today. 



$<f 00 



plus 
50c for pack- 
ing ft shipping 



FREE 

Broadside 
of other 
A mazing 
Bargains 
Sendtorit 




Tht DOLLAR Houbv 



TE 11, PHOENIX BLDG. 



MINNEAPOLIS, 



111 

MINN 



MONEY for YOU 

Install America's Most 
Accessible Oil Burner 

Save money . . . make money . . . 
America's premier Oil Burner (License 
No. 1. Zoro Patent Estate) is yours at 
low cost! Bought by U. S. Govt. You 
can buy direct! Complete with auto- 
matic controls and full installation dia- 
grams. Write for amazing low price and 
free literature today. 

CHALMERS OIL BURNER CO. 

1240 Central Ave., Minneapolis, Minn. 




Cpr-r" Literature 

I nUb SendToday 




YE*. BOB, MOUNTING BIRDS and ANIMAL* 
1$ A GRAND HOBBY / I'VE DOUBLED 
MV FUN FROM HUNTING— AND AVERAGE 
*I4. PER WEEK, 4PARE TIME, MOUNTING 
FOR HUNTERS — WHY DON'T YOU WRITE I 
TO THE N.W. SCHOOL FOR THEIR FREE. 



PAGE 



) FREE BOOK/ 

\J Learn Tnxidermy at hom«. Wf'*e 
"od.iy for Free Book. State age. 
N. W. School of Taxidermy 
3377 Elwood Bldg.. Omaha. Nabr. 

This ISSUE of Popular Mechanics 




LEAK-PROOF 



_ WITH So -LP PLASTIC RUBBER! 

spread on like butter— dries tough overnight Flexible! 
-skid! Guaranteed! For holes in canoes, tents, bags .. . 
fix straps, run butts, etc. At any Hardware or 10c Store. 
ASK FOR SO LO PLASTIC RUBBER. You'll Save Money! 



ONE-MAN 5AWMILLSl s 49 



TURN TREES INTO MONEY WITH A BELSAW! 

Makes lumber, lain- ^9 Three capacities: 10, 14 and 20 
ties. lath. ties.crates.^&ff^f} feet. Accurate set works, positive 



boxes, cases, 
all far 
lum- 




dogs. Full or one-way type power 
feed runs on low power — many own- 
ers use old auto engine. 
Pays for itself quickly — thousands in com- 
mercial service, everywhere. Write for free 
lumber handbook and catalog of mills, supplies, 
tools, daw tables, and woodworking equipment. 
BELSAW MACHINERY CO. 
Sll-G Davidson Bids.. Kansas City. Mo. 




# Hard to believe — yet it's true! And here's how we 
made the test. An oak stick was cut in half. . . a drop 
of LePage's Liquid Glue brushed over the freshly 
cut ends. . . Then the two parts fitted together again. 
When the liquid had dried, one end of the stick was 
fastened to an overhead support — and on the other 
end was hung an automobile with two men in it. 
This was carried in a parade in the rain. Was there 
a crash? No sir! That one drop of LePage's Glue 
supported the weight of the automobile and the two 
men — 2600 pounds! 

Whether you also use nails or screws, always use 
LePage's Glue — liquid, hard or waterproof — and be 
assured of immense and lasting strength. You can 
get it from your hardware dealer. 

RUSSIA CEMENT COMPANY 
Laboratories and Factory • Gloucester, Mass. 



IE DAGE'S 
I— I GLUE 





AMAZING AUTO COMPASS 

Don't lose time and money by taking the 
wrong road and going many miles nut of 
voiir way. '1 his new AIRPLANE TYPE 
COMPASS constantly tells your direction 
of travel. Sticks to windshield. Base IK" 
diameter. ONLY $1.95 POSTPAID. In- 
cluding Compensator. SATISFACTION 
GUARANTEED. 

If your dealer cannot 
supply you. order direct. 

HULL MFG. CO., Box Z46-D, WARREN, OHIO 

ASTOUNDING BARGAIN 




LATHE 

s 4 9 . 5 



27-INCH 
CENTERS 

8 INCH 
SWING 



A lathe to satisfy an engineer 1 
Bigger — Heavier — More rigid 
than ever before under $101 
All heavy cast iron bed, head, 
and tail stock. Machined ways. 
Thrust ball bearing in head. 
4-speed pulley. Weighs 21 lbs. 
net' Order No. 484 DK 865 or 
write to Dept. DK fcr Free 
Catalog show-ing complete line 
of woodworking tool bargains. 
Postage Extra. 150 miles 30c; 
300 miles 49c; 600 miles 80c 

MONTGOMERY WARD 

Chicago, Baltimore, Albany, 
Kansas City* St. Paul, Denver. 
Portland, Oakland, ^ 
Spokane, Ft. Worth, j , 
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ADDING TO 
EXPERT 
TOUCH 




# Disston makes Keystone Home Workshop 
Chisels and Gouges with the steel, temper, 
correct bevel and balance to add expert- 
ness to your touch ... accuracy and speed 
to your work. Forged tangs, lacquered 
hardwood handles, brass ferrules. Prices 
each, 65c and 90c See the full set, and you 
will buy it : eight Keystone Wood Turning 
Chisels and Gouges, price $5.60 complete. 
Slightly higher in Canada. 

Ask your dealer for Disston-made 

SAWS and TOOLS 

WRITE us^for "Disston Saw, Tool and File Manual", FREE, with 
valuable "hows" and "whys" on motorized home workshops. 
Henry Disston & Sons, Inc., 1011 Tacony, Philadelphia, U. S. A., 
Canadian Factory: Toronto 



Ottawa Log Saw 



RUTS i Ml V 

OTTAWA 

TOWORKFO* tVU 

Wood is valuable. Saw 15 to 
20 cords a> day. Does mor« 
I than 10 men. Ottawa easily operated by man or boy. 
Falls trees— flaws limbs. Use 4-ho. engine for other 
wurk. 30 DAYS' TRIAL. Write today for FREE book. 

OTTAWA MFG. CO., 1741-W Wood St.. Ottawa, Kansas 



MAKE S°w u 5 ELECTRIC DRILL 



C1 7 ftC MOTOR MADE from Model 
Dl liOO T Ford Generator. We furnish 
all other parts already assembled. Hones Cyl- 
inders, etc., like $55 to S»>5 I > lil LLS. Motor: 
fan cooled, continuous duty, eitra power, 110 vnitn 
AC or DC or 32 volts. Many in use. Guaranteed to 
work. Oet your Drill Kit now. Costa gninc up. 
RAND CO., '2004 PM Grand Ave., Kanm City, Mo. 





FOR LOOSE RUNGS. ARMS. LEGS 



No Glue 



HoLDEM 



S 



No Nails 



Ucg. U. S. Pat. Off. 

You can easily fasten a loose rung for all time with 
HOLDEMS — small metal pronged inserts that 
firmly grip both rung and socket. Merely remove 
rung, insert HOLDEM, and drive rung back. No 
whittling. Also for mop, mallet or other handles, 
and any dowel*. Patented. 25 cents a box of 30, 
assorted sizes. 



I AT HARDWARE STORES— or 25cts. by mail to 
A & F Products, Mfrs.. 3 West 37th St., N. Y. 



CheaperWEM 

Without 

COAL 




EARN $60 A WEEK! 

Write for FREE Burner of- 
fer and protected territory 



Men and women wanted to dem- 
onstrate and take orders for this 
wonderful invention. This year's 
sales are tremendous. Make big 
money. Experience unnecessary. 



New Invention Fits Any 

Stove or Furnace 

Remarkable invention burns 96% 
air, 4% of a cheap variety of oil 
obtainable everywhere. Does away 
with coal, wood, ashes, dirt and 
drudgery. Quick, clean, silent 
heat. 3 times hotter than coal, 
and cheaper. Temperature con- 
trol gives any amount of heat de- 
sired — no more getting up on bit- 
ter cold, wintry mornings. Many 
automatic features. No gas or 
electricity needed. Safe as ordi- 
nary kitchen range. Easy to in- 
stall—no damage to stove — sim- 
ply sits in firebox of any stove 
range, or furnace. Costs just a 
few cents a day to operate. 

TRY 30 DAYS AT OUR RISK 

Low Introductory price and 30 day trial. Write for free cat- 
aloft. AGENTS and spare time workers: Oil heat saves money 
this year; people buy to save! Write immediately for free 
burner offer that starts you in business for yourself. Act NOW ! 

BRIGHAM OIL BURNER CO. 
2927-K Clark Ave. St. Louis, Mo. 

NEW MEAD MOTOR SLED 

READY r 

For Home Builders Q 

Sow you can tatily build Mead's new, 
.trr.nilin.al MOTOR SLED at 1.., 
Iniiu druwinta. pari, or complete Con. 
atruction Kit! Uaea OUTBOARD or 
ol her engine. Low coat . Amazing apeed. 
Seata 2. Alio Ice-Boat>, Ki-Yaka. Sail- 
boata. A' i->i 10c for illu.tratedt liter.it tin- 
MKAD GI.IDEHS. 15 S. Market. Dept. 
10-BS. CHICAGO. 

NEW!! MIDGET POCKET RADIO 





Weighs AA 
NO tubes, OLmUO 



Fits in any pocket easily, 
only 4 ozs. as shown! 
batteries or electrical connections 
needed! Nothing to wear out or wmpiew 
need replacement— only one moving part. Sep- 
arates and receives stations with beautiful clear 
tone. Range up to 50 miles — much greater under 
good conditions — very little static! Can be used 

by ANYONE ANYWHERE! Foolproof— SO Cryttal* to adju*t! Absolutely complete 
with mid net phone and directions to we on Bicycles, Autos, in office, hotels, camp*, at 
home. etc. No mes*y hookups! THESE ARE FACTS! Send only $1.00 and pay 
postman $1.99 plus pout ace or nend $2.99 (Cai»h. Money Order or Check). Ideal gift. 
Guaranteed. Order NOW! (ForeiiEM urders f>5c extra.) At Better Dealer*. 
TINYTONE RADIO CO. Dept. P-10 KEARNEY, NEB. 



BUILD YOUR OWN 



Streamlined Trailer at lit tic c*>"t. Send 
dollar for plans, blueprints, detail", 
pictures of the Standard and the 
Del.uxe Model as ,h»wn. Mail a 
d' llar to D. VAN OOSTVCLOT. 111 
MARSTON. DETROIT, MICHIGAN. 




Se// PLAYING 

CARDS 



Make Extra Money 

New easy way to earn money 
taking orders from friends 
and others for new Initial Playing Cards. Also, many other 
smartly styled decks not shown In stores. Popular low prices. 
Start earning at once. Thousands of prospects near you. No 
experience needed. Men or women, write for sample outfit — FREE. 
General Card Co., 1201 W. Jackson Blvd., Dept 131, Chicago, III. 

DEAFNESS IS MISERY 

Many people with defective hearing and 
Head Noises enjoy Conversation. Mov- 
ies, Church and Radio, because they use 
I-eonard Invisible Ear Drums which 
resemble Tiny Megaphones lifting 
In the Ear entirely out of sight. 
No wires, batteries or head piece. 
They are Inexpensive. Write for 
booklet and sworn statement of 
theinventorwhowashimselfdeaf. ppy/if 

A. 0. LEONARD, Inc., Suite 699, 70 5th Ave., New York 





Copyrkjh 
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TELEVISION ON TRIAL b 

(Continued from page 526) Cy H Q- 

to receive either on 240 or 405 lines. The » 
transmission is on the wave band between 
six and seven meters. 

In order that the public and unbiased 
engineers may decide the merits of 240 
and 405-line transmission, the committee 
has decided to have alternate broadcasts 
of the two definitions. One day, transmis- 
sion will be on 240 lines, and the next day 
on 405 lines. The transmitters are under 
the same roof at Alexandra Palace, and 
their building was financed by the radio 
license fees paid by radio fans. 

It costs about $2.50 to license a home 
radio set in the British Isles. This fee may 
be increased as television develops. For 
the time being, a television receiver may 
be installed in the home without addition- 
al cost. The high-definition service in 
England makes it possible for fans to -re- 
ceive pictures that are as clear and con- 
trasting as the best printed pictures. The 
picture size is now about twelve inches 
square, but it is easily possible to enlarge 
this with a magnifying glass. 

The quality of reception on one of the 
old television receivers is equivalent to 
the moving-picture definition in the year 
1910. This transmission is only thirty 
lines, of course, and by comparison with 
240 lines or 405 lines it is quite crude. But 
even about the crude television transmis- 
sion there are some remarkable features. 
First of all, the television camera, like the 
movie camera, gives an excellent idea of 
perspective. But it goes even beyond the 
movie camera when it comes to giving an 
object relief, or a third dimension. A face 
does not appear flat, but one actually sees 
its spherical contour. The television per- 
formers make up quite elaborately. They 
paint their faces a ghastly white, using 
black lines for wrinkles. But with 240 or 
405-line transmission very little make-up 
is necessary, and their faces appear quite 
natural. 

And the sound part of television broad- 
casting is as successful as sound with 
moving pictures has been. 

CNames and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon request accompanied 
by stamped, self-addressed envelope. 



RADIO TELEVISION 

EXPERTS IN DEMAND 

V V V V 

A 3 NATION RACE 

Great Britain, Italy and the United States are all entered 
in the great race for supremacy in Television. Television 
is no longer a dream of the future. It is no longer a matter 
of years of development before it is practical. Television 
is here, with an ever increasing demand for Television- 
trained radio experts. Don't put off your opportunity to 
enter the fascinating, high-saWied field of Television. Get 
into Television now, and reach the top ahead of the others. 

TRAIN AT FIRST NATIONAL 
TELEVISION, INC. 

where the finest engineers give you a complete training in 
in Radio and Television on the finest radio and Television 
equipment. First National Television, Inc. owns and oper- 
ates Government licensed Television Experimental Station 
W9XAL, and Commercial Broadcasting Station W9XBY. 

NO PREVIOUS EXPERIENCE NEEDED 

First National Television, Inc. trains you step by step from 
the simplest principles of electricity and radio through 
the most advanced principles of high-definition Television. 
Students qualify for government licenses while learning, 
and licensed students put in hours of actual experience 
handling the most up-to-the-minute radio and television 
broadcasting equipment. 

FIRST NATIONAL GRADUATES LAND 



"I have found out that 
anyone taking your 
course who studies hard 
can get a radio educa- 
tion second to none, 
and best of all — you get 
actual experience in 
operating W9XB Y and 
W9XAL, which I have 
heard of no other 
school giving. That is 
why I feel free to rec- 
ommend your course 
to any young man who 
is interested in guaran- 
teeing his future." 
—Wayne J. Hatchett 
Engineer, WNAX 

"Take it an/try,"— 

Student engineers flash 
actual broadcast on air. 



THE JOBS! 

"I am in complete charge of tel- 
evision here and have designed 
and supervised construction of 
all television apparatus." — M. E. 
Eisenberg, in charge of Television 
Development at WDGY (also, 
television station W9XAT), Min« 
neapolis, Minnesota. 




S. Q. Noel, President 

FIRST NATIONAL TELEVISION. INC. 

(TRAINING DIVISION) 

Power and Liclit Bide. Kanaaa City. Mo. Dept. AA100 




Dear Mr. Noel : 

Send me your FREE book about Radio and Tele- 
vision without further obligation to me. 



NAME. 



.AGE. 



ADDRESS. 
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Don't let a clogged radiator steal power 
from your car. Rust and scale accumulate 
in the cooling system of your motor. They 
overheat the engine. They waste fuel and 
bring about expensive repairs. 

It takes a few minutes and ten cents to 
clean out your radiator with Sani -Flush. 
Buy the new ten-cent can from any grocery, 
drug, or hardware store. Pour it in the radi- 
ator (follow directions on the can). Run the 
motor. Drain, flush and refill. Sani-Flush is 
non-caustic. Cannot harm the aluminum 
cyUnder heads, or damage hose connections. 
It's thorough and perfectly safe. Be sure to 
clean out automobile radiators with Sani- 
Flush before using an anti-freeze. Sold in 
25c and 10c sizes. The Hygienic Products 
Co., Canton, Ohio. 

EPS 

RADIATORS CLEAN — NON-CAUS TIC 



DE-FUMES, DEODORIZES 




PIPE 25< 

SWEETENER 



MADE BY THE MAKERS OF 

DrinMess 
KAY WOOD IE 

PROVED THE BEST SMOKING PIPE IN THE WORLD 



KAUFMANN BROS. & BONDV, INC., NEW YORK, N. V. 



STEAM STILL RULES THE RAILS 

. ^ V* (Continued from page 513) 

» A brakeman in the beaver-tailed rear 
parlor car pulls a cord signaling with a 
high, piping whistle in the cab of the en- 
gine for a test of brakes. Bill gives the 
automatic a turn. All's right. Then he 
tries the secondary brake, which applies 
to the locomotive wheels alone. This brake 
is used only in yard operations or to hold 
a train stationary at the station. 

"Clear at the cylinder cocks?" Bill calls 
across the cab to Ed. The fireman nods, 
with a sly wink. Bill pulls a lever, and 
steam shoots out in a horizontal jet from 
each cylinder, narrowly missing a yard- 
man walking alongside. He shakes a fist 
at the fireman and grins. These cylinder 
cocks must be blown at the start because 
of condensation in the cold cylinders. 

The steam locomotive always has had 
spee\l to spare. As early as 1897 the At- 
lantic City express of the Reading road 
was running from Camden to Atlantic 
City, fifty-five and one-half miles, at a 
scheduled speed from start to stop of 
about seventy miles per hour. 

Today the challenge of Diesel and elec- 
tric-power and lightweight trains has 
caused the steam locomotive to use some 
of its reserve speed and it is matching 
schedules with the best the Diesels can do. 
The "Hiawatha," the oil-burning and 
steam-powered "400" of the North West- 
ern, and the Burlington's Diesel-powered 
lightweight "Twin Zephyrs" all have the 
same station-to-station time between Chi- 
cago and St. Paul. 

The Burlington's Diesel-driven "Zeph- 
yr" running between Kansas City and 
Lincoln makes the 251 miles at an average 
speed, start to stop, of 45.6 miles per hour, 
but the steam-powered "Yankee Clipper" 
of the New Haven road goes from New 
York to Boston, 229 miles, at an average 
of 50.9 miles per hour, start to stop. And 
the Baltimore and Ohio's steam-powered 
"Columbian" travels from New York to 
Washington, 223.6 miles, at an average of 
55.9 miles per hour, station to station. 

All of which leads the champions of 
steam to proclaim that there is no more 
likelihood of the railroads becoming Dies- 
elized than there was a few years ago of 
becoming electrified overnight. The steam 
locomotive, claim its defenders, is too fast 
and powerful to lie down and play dead. 
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AGENT 



Big New 
Money-Maker 

Women Make as 

Much as Men 




No Experience Needed to 



Make Big Advance Commissions - Quick! 



A N amazing new process has been in. 
" vented by which it is possible to 
take an ordinary object and turn It 
into an article of such rare beauty that 
everyone who sees it wants to buy and 
own one for themselves. 

At the time this magazine goes to press only 
a small handful of men have ever seen or 
heard of anything like this breath-taking 
nventlon. 

Absolutely new, yet It has so many 
different uses that there is not a home 
or an office where it Is not eagerly 
bought. 

This Invention t» so absolutely strange that 
there Is not one word to describe It. To 
Show you a photograph wouldn't give you 



the slightest Inkling of Its use or Its tre- 
mendous selling appeal. 

Only by showing you a sample, only by 
holding it in your hands can you realize 
what a gold mine of profits it opens up 
to the first man or woman in any com- 
munity to introduce this new invention 
to friends and neighbors. 

No Investment required. You buy nothing. 
You get your commissions in advance when 
sale Is made. 

If you have the slightest interest in 
knowing what may quickly be the out- 
standing money making sensation of 
the year, send your name and address 
to me at once. By return mail and 
Free of Charge, I will tell you about 



this product and tell you where and 
how you can see a sample. 

No obligation to buy or to be my agent. 
But by all means look tnis over. It Is the 
strangest, biggest money-making proposition 
In years for the men and women who have 
their eyes open for a proposition that can 
be an overnight success. 

Or mall the coupon below with 
name and address 
•- 1 

I Mr. A. Srhulcr. 103T Evans Street. Dept. 1010. I 

J Cincinnati, Ohio 

I Without obligating me in any wny and entirely free | 

. of charge, please aend me full information about your . 

I mysterious new process. Also tell me where and how I 

" I can examine a sample. 



Name. 



Address. 



Address— A. SCHULER, 1037 Evans St., Dept. 1010, Cincinnati. Ohio [■r^.^^.^**;^— J 




FREE 




9ms» otaAToas' 



SPOTS COMPANY 



LC CENTER. MINN 



3000 ITEMS 

WHOLESALE 
CATALOG 

of 152 pages, for agents, 
.salesmen, dealers, etc. 
Shows 3000 items at rock 
bottom wholesale prices. 
Deals, flavors, gifts, pre- 
miums, toiletries, hosiery, 
etc. are illustrated. Send 
for the Newest Summer 
Issue, TODAY. 

SPORS CO. 

8-35 Main St., Le Center, Minn. 




100 PAGE BOOK No. 8 

It Is full of beautiful things that you can 
euHlly inuke — hard tn find material nuch ns 
foreign woods — lovely crotch, butt, burl, 
fiddle back, etc. Veneers, panels and Solid 
Woods. Lists and Illustrates 76 Blue Print 
Designs for Scroll l'atterns. Inlay 
Table Tops, etc. 

CRAFTSMAN WOOD SERVICECO. 

Wt Ship All Orer the World 
2728 MARY STREET CHICAGO 




VEST POCKET ADDING MACHINE 



Adds. Subtract: s. Multiplier*. Dividm. 
machine. Not a toy. Million dollar 
accurate. Guaranteed 5 year*. 



Doe* work of roatly 
apacity. Simple and 



FREE TRIAL 

—SEND NO MONEY— 



$0.50 



Total Cosl 



Just name and addrcs. W<> will ship Calculator immediately. 
On delivery pay postman $2.50 (plus few- cents poatauc). 
(If outside U. S. aend rush) 10c additional in Leatherette 
Caae. If not satisfied after 10 day*' trial yon get your money! 
back. THOUSANDS Of SATISFIED USERS. Write fori 
A«ent»" Proposition. CALCULATOR MACHINE CO. (Mfra.) I 
P. O. Boa 1118, Dept. 31. CHICAGO ILLINOIS. | 




For Economy BUY — For Income SELL 

V The FfFEL- (R EARED PIIE RENCH KIT 

S NEW T and 8V2* Sizes — 

V Each with 3 instantly changeable Jaws 
W A $50 Service al the Cost of One Tool! 

Mail this Ad Today with your address 
Get FREE— 7-Edge End-4-Angle 
Screwdriver. 101 Picture Manual of Mechanics, with 
JUser Offer, of ^Distributor Territory and Free Kit Offer. 
Be a PlieRench Man. They're making $35 to $125 Weekly! 





American Piierinch Corp'n 



JMP-4809 N. Ashland Ave. 
CHICAGO, ILL. 



BUILD This ONE-WHEEL TRAILER 



SAVE 75 It took us over 
years to perfect this new type trail- 
er. We will show you how you ca 
build it in a few hours. Fastens at 
2 places to car-NO SIDE SWAY. 
Only ONK WHEKL (Caster t ype) . 
Mall three dollars today for com- 
plete, easy plans. 

A. C. B. TRAILER CO. 




LINCOLN PARK, MICH. 



ONLY *4 DOWN 

buys a new Remington 

TYPEWRITER 

Not a used or rebuilt machine. 
A brand new regulation Rem- 
ington Portable. Simple to op- 
erate. Full set of keys with large 
and small letters. Carrying case 
included. Use it 10 days free. You 
get all this for only $4 down. 
Write today. Say: Tell me how I can get new port- 
able typewriter on 10-day free trial offer for only $4 
down. Remington Rand, Inc. Dept.162-10, 205 East 
42nd St., New York, N. Y. 
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BUILD 

POPULAR MECHANICS 

RADIO cliaiih 

Thousands are building the suc- 
cessful Radio Receiver, Transmitter, 
and Amplifier circuits described each 
month in "Popular Mechanics Mag- 
azine." It pays to build these cir- 
cuits which carry the approval of the 
"Popular Mechanics" Radio Labora- 
tory and which are selected on the 
basis of excellence, simplicity and 
low cost. When you build your 
"Popular Mechanics" set, use 
only approved parts, offered in 
kit form exclusively for you at 
lowest wholesale prices by 
ALLIED — your Radio Parts 
Headquarters. Write to us 
for FREE Parts Lists covering 
such popular circuits as the 1 Tube Portable 
Receiver (R209); the 2 Tube AC-DC set 
(R'lli; the 6 Tube 32- Volt Farm Radio 
(R208); the Metal Locator (R213) the All- 
Star Jr.; the Browning 35; and many others. 
We can supply all parts for building any 
"Popular Mechanics" radio circuit de- 
scribed in this or in any other issue. Be- 
fore you buy, write for our parts lists. 



I 9 3 E 

CATALOG 



Our new 1936 Radio Catalog is ready. 
114 pages packed with everything in 
radio at the lowest prices. Features 
newest all-metal tube radio receivers for 
world-wide reception — latest Short Wave 
and Amateur receiving and transmitting 
gear; dozens of new kits for building the 
latest All-Wave, Dual Wave, Short 
Wave, A. C. and battery radios, auto 
radios, etc. Offers an amazing array of 
the newest and finest Public Address 
Systems, Amplifiers, microphones, re- 
cording equipment, etc. Also thousands of exact duplicate 
radio replacement parts, radio tools and latest test equipment. 
Everything you need in radio is in this FREE Catalog at the 
lowest wholesale prices. 

SEND FOR YOUR COPY 

The new 1936 ALLIED Cat- 
alog is yours for the asking. 
Write for your copy now. If you 
are a Radio Amateur; if you 

build or experiment with radio, you 
need this catalog. It is the leading 
Radio Supply Guide. Send for your 
FREE copy now. 





OS 



% 

o 



ALLIED RADIO CORPORATION 



ALLIED RADIO CORPORATION 

833 W. Jackson Blvd., Chicago, III., Dept. Kl 

□ Send me your FREE 1936 Radio Catalog. 

□ Send me "Popular Mechanics" Parts List No. . . . 

Name 

Address 



S.-W. SUPER HAS CRYSTAL FILTER 

(Continued from page 581) 

and forth through resonance, thereby be- 
coming of great advantage in completely 
eliminating interference from near-by sta- 
tions which are beating with the signal 
being tuned. 

When the desired station has been tuned 
in accurately with the main tuning con- 
trols of the receiver, and interference pre- 
vents good reception, the filter condenser 
is rotated until a certain sharp point of 
adjustment is located where the interfer- 
ing signal drops out. 



HOW TO INSTALL A GOOD ANTENNA 

(Continued from page 584) 

the 500 to 1,500-kilocycle band the handles 
should be thrown down to the B-B posi- 
tion. This setting is also satisfactory for 
ordinary short-wave reception. If the 
short-wave signals do not come in with 
sufficient strength, the switches are set at 
the I-B position for frequencies between 
1,500 and 6,000 kilocycles: the I-S position 
is employed for frequencies between 6,000 
and 15,000 kilocycles. 

This same system may be used as a 
double doublet by merely connecting the 
transmission line to the center of the an- 
tenna arrangement shown in Fig. 11. In 
this case the antenna coupler is not used. 
The receiver transformer should be oper- 
ated with the switches in the position I-B 
and the receiver should not be grounded. 
This system is recommended when a 
short-wave receiver is to be used or when 
greater efficiency is desired in the short- 
wave bands than in the broadcast band. A 
chart, furnished with the kit, shows sug- 
gested lengths for the flat-top sections "A" 
and "B," with the wavelengths at which 
the highest efficiency will be obtained. 

When erecting an antenna, select the 
type best suited for your particular loca- 
tion and the kind of service desired. Re- 
member that it should be kept as high 
above the ground and as far from all other 
wires as possible. In all cases the antenna 
should run at right angles to telephone, 
electric-light or trolley wires. If there are 
any points not clear to the reader, or fur- 
ther data are desired on the various sys- 
tems described, this information can be 
obtained from Popular Mechanics radio 
department, without charge. 



Copyrighted material 
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type CHEAP OIL BURNER 



COOK and HEAT Without Coal 

TWICE the HEATat HALF the COST S**!VM A. P P. WOOO 

No Dirt or Ashes 
QUICK HEAT AT TURN OF VALVE 



Revolutionize Your Heating and 
Cooking — Modernize Your Old Stove 
or Furance With Amazing New-type 
Oil Burner Which Experts and 25,000 
Users Say BEATS ANY EVER GOT- 
TEN OUT FOR LOW COST, PER- 
FECT PERFORMANCE. Burns 
Cheap Oil a NEW WAY Without 
Pre-generating or Clogging Up, Cuts 
Fuel Bills In Half and Pays for Itself 
Quickly by What it Saves. READ 
BELOW HOW YOU CAN TEST THIS 
REMARKABLE SUPER FLAME 
"HEAT KING" OIL BURNER In 
Your Own Home or Business FREE 
OF RISK. Then Mail Coupon Below. 

Why burn coal or wood with its dirt 
and drudgery of building and feeding 
fires, carrying ashes and uneven, glow- 
starting heat, when you can burn cheap 
oil a NEW WAY and get TWICE THE 
HEAT at HALF the COST— and have 
QUICK heat regulated to any degree 
desired by a simple turn of a valve. 

Your present coal or wood cook stove, 
heating stove or furnace can be fitted 
sasily and quickly with our Super Flame 
HEAT KING which has brought joy 
and economy to over twenty-five thou- 
sand and has been acclaimed by many 
users as the most perfect oil burner ever 
invented. Nothing like it ever has been 
on the market — the lowest priced efficient 
oil burner in the country. Positively 
guaranteed NOT TO CLOG, NOT TO 
CARBON or STOP UP. The only oil 
burner that has a record of over 11 years 
constant use without ever needing any 
cleaning or any attention. Simple — 
safe — economical — no electrical connec- 
tions — no moving parts to wear out — all 
unnecessary parts eliminated — does bet- 
ter work at less cost. Burns 95% air and 
5% cheaD oil and the result is TWICE 
THE HEAT OF COAL by simply 
turning valve. 



AGENTS 

Salesmen— Distributors 

DROP EVERYTHING 
For This Big Money Maker 

BIG SEASON NOW ON for Super 
Flame "HEAT KING." Ride in on the 
tremendous SWEEP OF SALES AND 
PROFITS. Startling low price puts It 
within reach of everyone — no wonder 
sales are breaking all records. Shrewd 
salesmen and distributors are quick to 
see it sells fastest because lowest priced, 
cheapest to operate, most efficient. 

If you want to DOUBLE and 
TREBLE your earnings and own your 
own business show and demonstrate 
the HEAT KING now. You can't beat 
It as a money maker. Get YOUR 
OWN OIL BURNER SAMPLE AT 
NO COST and CASH IN BIG In 
SALES and PROFITS. Act quick— be 
FIRST in your locality — MAIL COU- 
PON below or lc postcard today — NOW. 




TRY AT OUR RISK -fg.ft™ 

If you want to SAVE MONEY in cook- 
ing and heating try the "HEAT KING" 
AT OUR RISK and prove that it ends 
drudgery and dirt of coal or wood, cuts 
fuel bills in half, pays for itself quickly 
by what it SAVES. You must be satis- 
fied under our liberal guarantee or the 
burner COSTS YOU NOTHING. 

FREE SAMPLE TO AGENTS 
and salesmen offered to one energetic 
man or woman in each locality who 
will demonstrate and take orders. 
Mail coupon quick, be first to learn 
how satisfactory oil heat can really be 
and how to make REAL MONEY 
right now, spare or full time. Mail 
coupon or lc postcard today — NOW. 

UNITED FACTORIES 

M-751, Factory Bldg., Kansas City. Mo. 



MAIL COUPON 

Below- NOW 



UNITED FACTORIES. 

M-751. Factory Bid*- Kansas City. Mo. 

Without obliration. wnd me your TEST AT YOUR 
RISK TRIAL OFFER on the wonderful New-type 
Super Flame "HEAT KING." 



Name . 



Address . 

City 



State □ Check here if also want to know 

huw to make money as sales 
representative and icet NO- 
COST Sample. This does NOT 
obligate in any way. 



Raise Giant Frogs 




A NEW INDUSTRY! 



MAKE BIG MONEY raising giant frogs. 
Breeder lays 10,000 eggs each year. Bull- 
frogs sell $1 to $5 dozen. Biggest money- 
/ " maker you can raise. Back-yard pond* 

y start you. Any climate suitable. Our 

^—gP Nufond FREE book "A Fortune in Frogs" ex- 
Ciant« plains everything. Write today. 




FREE 
BOOK 



Weigh up to 3 lbs. 



AMERICAN FROG CANNING CO. 

(World's Largest Frog Market) 
Dept. 133-T NEW ORLEANS, LA. 
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USES! 



Quicker, Better 

Jobs . . Does away with 
slow hand work. Grinds, routs, 
drills, carves, saws, sharpens, 
cuts, polishes, engraves . . . 
over 100 wheel shapes avail- 
able. For use at home, in shop 
or take to job. Weight 1 lb., 
13,000 r.p.m. 110 volts, AC 
or DC. $10.75 and up.# 

(3 Wheel Shapes Free.) 




r Plug 
in any 
light socket 



riEWo^LZU moDEL! 

Revolutionary Performance 




For constant service . . nothing 
else like this easy-tq-handle pro- 
duction tool for saving time and 
labor. Fastest, smoothest, most 
powerful tool for its type and 
weight (12 oz.) 6" long, \%" 
diameter. 25,000 r.p.m. 
$18.50. (6 Wheel Shapes Free.) 



FIVE DAYS' TRIAL 

Order either Model today, 
postpaid in U. S. A. Satis- 
faction guaranteed. 



SEND FOR 
?^ BOOKLET 



Chicago Wheel & Mfg. Co. 

108 S. Aberdeen St., 
Chicago, 111. 



FREE BLUEPRINTS 




Flying Model of Curtiss Falcon 
SEND FOR THEM— THEY'RE EASY TO FOLLOW. Make 

yourself a flying model of this record-breaking plane with these 
blueprints and DuPont Duco Cement. Wonderfully strong adhe- 
sive, waterproof, transparent, quick-drying, easy-to-use. Duco 
Cement holds like a bulldog. Send green carton or red disc from 
25c tube tor free plans to DUPONT, Dept. B-4, Wilmington, Del. 

TRANSPARENT • WATERPROOF 



Household 



0UC0 CEMENT 



^ ft. Flying Scale Models 



new Giant Mi 



V3 size of real planes * 

coup.' illutit. 5 M. S inson Reliant . 



S ft. Monocoupe. (II lust.) 

S ft. HmHi Parasol 

Tluild plane* that are actually one-third the size of real 
puwwiiKcr currying planet*! Send toduy for our 
He 




t'lw-h 



ntronc outdoor 



flyer — a $10 value fur only $1. Everything 
i* in the kit — inrludind all liquids — nothing 
aba to buy! Dealer* write. 

G. H. Q. MODEL AIRPLANE CO. 

564b Southern Boulevard New York City 




COPPER-OXIDE RECTIFIERS 

(Continued from page 583) 

quired, also 5 copper terminal strips and 
2 end plates cut from Vs-in. bakelite, as 
detailed in Fig. 5. Sixteen-gauge sheet 
copper is used for the copper washers and 
terminal strips. The lead washers are cut 
from Vie-in. lead sheet. All washers are 
outlined on the sheet metal and the center 
holes drilled, after which they are cut out 
with a pair of heavy tin snips. Two V4-in. 
bolts 4 in. long, and two lengths of fiber 
tubing % in. outside diameter and IV2 in. 
long, are also included in the material list. 

Be sure that the copper washers are 
perfectly flat, file off all rough edges and 
ream out the holes so that they will fit 
over the fiber tubing. The next step is to 
form the layer of copper oxide on one side 
of the copper washers. Place them, one at 
a time, on the end of a long nail or bolt 
and hold them over the flame of a bunsen 
burner, gas torch or gas stove. When the 
washer reaches a bright cherry red, re- 
move it from the flame and hang it on a 
nail to cool, as shown in the photo. Make 
sure that there is a free circulation of air 
around it. Sixteen nails driven in a board 
will make a good rack for this purpose. 

When cold, you will find that a blue- 
gray scale has formed on the surface 
which must be removed carefully from 
the face side only, with a piece of fine 
emery cloth. Handle these washers only 
by the edge. Lay them on a flat surface 
and do not press hard with the emery 
cloth as it will cut through the brownish- 
red copper-oxide deposit below and de- 
stroy its rectifying usefulness. 

To make the final assembly, Fig. 6, ream 
the holes in the bakelite end plates, and 
copper-terminal strips, to pass the fiber 
tubing snugly. Insert the bolts and as- 
semble the washers and terminal strips, 
being very careful that the copper-oxide 
faces are placed exactly as shown in Fig* 
6, and keyed in Figs. 6-A and 6-B. Turn 
the end nuts down as tightly as possi 
and fasten the copper-strip termina 
jumper as shown. 

An enlarged blueprint of all diagrams is / 
available, those who wish it should specify 
blueprint R-214. The rectifier unit re- 
quires no further forming; however, the 
output current may go up a little as it is 
used for the first few hours. A battery - 
charger assembly is shown below Fig. 6. 
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UNBELIEVABLE ECONOMY 

Lower Power Bills 75% • 
Reduce Fire Hazards 100% 

Whyt-Rox Chem. Co. writes: "We replaced a 
5 II-P. electric motor with a WITTE Diesel 
Engine and are saving $65.00 per month." — 
All WITTE Diesel users report big savings and 
almost unbelievable economy. Efficient stream- 
line design. Cash or liberal terms. 




5 and 
10 II-P. 



with: iiii:si:r engines 



DIESEL-LITE PLANTS 

Produce ELECTRICITY for LESS 
than ONE CENT per KILOWATT 
A.C. or D.C. Current 




Diesel-Lite Plants are powered with the economical 
WITTE Diesel Engine, close coupled by multiple vee belt 
drive to A. C. or D. C. generators, forming a complete 
self-contained unit that will furnish electric power for less 
than one cent per kilowatt. These units have remarkable 
flexibility and may be used for engine power, electric 
power or a combination of both. Simple to operate and 
care for. 

Write today tor literature and prices 

WITTE ENGINE WORKS 

1747 Oakland Ave. Kansas City, Mo. 



COMPLETE ELECTRIC PLANTS 



ON AN A.C. PLANTS furnish the same current 
as city service. Operate Kadio, Water System, 
Uefrigerator, all Appliances. 

SIZES 350 WATTS UP 

Have A.C. Current anywhere. Models $110 and 
up. Easy to install. Available from stock. Ideal 
for farms, camps, lake homes, commercial pur- 
poses — anywhere electricity is needed. 

D. W. ONAN & SONS 
954 Royalston Ave.. Minneapolis. Minn. 




POWERFUL LAB MICROSCOPE 

Guaranteed "Studron" Model— 415X Power 

Tested and certified by leading laboratories. Pre- 
& # 95 cision built. 7X and 13X Interchangeable oculars 
, i afford from 183X to 415X powers! Double wheel 
adlustment Professional t j pe stand over 7" high. 

In fine wuod e^». Only $7.05 complete,. P>.t|>aid if remit- 
t'inre nccompnuiofl order. C. O. D. rlnysrcn extra. 

Otler Microscopes SOX fWer, it. 00 tlBX.lt 96 

Triple Rtrnlrina Obirairt Madtt ft.7I 

1), ' ■■ •-■! : Set$ — Slides — etc. — Send for FREE catalog 

DWIGHT-CARLSON LABORATORIES 
175 Fifth Ave., Dept. P10, New Yorfc. N.Y. 
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lJUV AMAZING INVENTION— New Radi- 
ant Heater. Burns 96% air. 
Makes its own gas. No piping. 
No installation. Gives roomful 
of clean, healthful, penetrating heat, 
like sunshine, for 1 !$ cents an hour. 
Hotter than gas or electricity, at l-10th 
the cost. Easy to light and operate. 
No smoke. No Boot or ashes. No odor. 
Portable — carry it anywhere. Low 
priced. Guaranteed. 

30-DAYS' TRIAL 

Liberal Offer. Try it 30 days 
at our expense. Write at once 

for special, introductory, low-price 
offer and no-risk trial opportu- 
nity. N° obligation. Send today. 

THE AKRON LAMP CO.* 
1200 High Street, Akron, Ohio 



0 




JYpfl/IUTeM Price 

Now Only 

10k 

AFTER " 

10 Day 
FREE Trial 

No Money Down 

Positively the greatest bargain ever offered. A genuine 
full sized SI 00.00 office model Underwood No. 5 for only 
$311.90 (cash) or on easy terms. Has up-to-date Improve- 
ments including standard 4-row keyboard, backspaces 
automatic ribbon reverse, shlftlock key, 2-color ribbon, 
etc. The perfect all purpose typewriter. Completely re- 
built and FULLY GUARANTEED. 

Lowest Terms— 10 Cents a Day 

Money-Back Guarantee 

Send coupon for 10 day Trial 
— If you decide to keep It pay 
only $3.00 a month until 
$44.90 (term price) Is paid. 
Limited offer — act at once. 

i 
i 




GUARANTEED 



Learn Touch Typewriting 

Complete (Home Study) 
Courae of the Famous Van 
Sunt Speed Typewriting 
System — fully illustrated, 
easily lenrned, given dur- 
ing this offer. 



INTERNATIONAL TYPEWRITER EXCHANGE 
231 West Monro* St., Chicago. III.. Dept. 1001 

8«*nd Underwood No. 5 (F. O. B.. Chicago) at onee for 10-day a 
trial. If I am not perfectly satisfied I can return it expre** collect. 
If I kppp it I will pay $3.00 a month until I have paid $44.90 (term 
price) in full. 



Name Ace. 



Address. 



| Town State 

lf^»en wilting pleqse'jhi&itio'n PqpUlar Mechanic? 



Cop 
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Better Looking 
More Comfortable 

The SIGNAL label is a 
guarantee that you are 
getting the very best 
workshirt you can buy 
. . . yet sold at a popu- 
lar price. Every SIG- 
NAL is made to exact 
size for real comfort. 

See Signals at 
Your Dealer's 

If he cannot show you 
the newest patterns in 
plain colors, stripes or 
dots (neckband or col- 
lar-attached style), ask 
him to get them for you. 

JOHN RISSMAN & SON 

Also Makers of Signal Super- 
lative Quality Overalls. 

841 Blue Island Ave. 

CHICAGO. ILL. 



HUGE PROFITS FROM 



NAVAJO SILVER 

Bracelet shown made in 1 hour or 
less, without experience. Also rings, 
buckles, watch charms, paper knives, 
book ends — dozens of attractive gift 
creations. Navajo Silver is easy to 
work, takes high polish, does not tar- 
nish. Bracelets sell at stores for $1.00 
to $3.00; blanks, 5c; 9c; 1", 
I2c. Tool steel dies, authentic Navajo 
symbols, set of 3, $3; of 6, $5. 

Write for free 8-page Catalog 




Cott 

Se to lie. 
Bracelet sella for 
$1 to S3. 



CRAFT SERVICE, 548 Blossom Road, Rochester, N. Y. 



BUILD IT^ U 



RSELF-PZ4MT 



§1 



Jim Dandy Cabin Trailer 

Classy ! Koomy ! Easy 
to build In any size at 
low cost! Accommo- 
dates 2 to 4. Plans 
and instructions, only 
$1.00— include all dia- 
grams, sketches, pho- 
tos, material list, etc. j 

Bur. value for all interested 
in camp trailers of any kind. Ri 

MAIL DOLLAR BILL to 




ALL PLANS AND INSTRUCTIONS FOR ' 1.00 



JIM 



r dollar for the Jim Dandv trailer plans today! 

DANDY. Box 125-A. Wausau, Wis. 



BRASS <. ,/ ALUMINUM SHAPES 
nIiI#HCUIlrHLLLo 



The only material of Its kind. Available In any length up 
to 10 ft. Manufactured by engineer* formerly in charge of 
Mod'l /':,.'■.■ at Century of Progret*. Preciaion correct to 
f-lOOO inch. Essential for all type* of model work — bridcen, 
structures, trains, ships, planes, refineries, aquariums, etc. 
."tend only fir eoin or ttampi for tirrltv, one-inch tamplet (each 
liferent) and illustrated price folder — or price folder Free. 



FOR 
Model Building 
DIOR AMIC 
DISPLAYS 
SHOW CASES 
Architects' Use 



ft? 



METAL FURROWING WORKS, Dept. 110, 550 Webster, CHICAGO, ILL. 

7*1 



ACROSS THE ATLANTIC 

(Continued from page 539) 



knots on her maiden crossing, she estab- 
lished a speed record which took the world 
by storm. The vessel has touched thirty- 
two knots without a murmur. But she has 
never really gone to the limit. 

"Frankly," said Chief Engineer Hazard, 
"we have never given her 'full gun.' It has 
not been necessary. But just in case it 
becomes necessary to give her the works, 
we have only to place our reserve boilers 
in active service and take four plugs out 
of each of the four main turbines. We have 
power, tremendous power in reserve, but 
we don't dare to put it all into the pro- 
pellers. The tremendous pressure of water 
might damage her hull." 

As a ship, the "Normandie" has set 
many precedents. She has captured, be- 
sides, the most coveted prizes in the mari- 
time world. But the engines and the en- 
gine room have won a record of marvelous 
efficiency. For the average man, as well 
as for the ship engineer, the "Norman- 
die's" engine room means, in the simplest 
terms, the end to the "brass age," in ship 
machinery. There is scarcely any metal 
left to polish in the "Normandie's" engine 
room. Everything is either under a paint- 
ed hood or encased with rustless alloy. 

That is why the "Normandie's" power 
plant does not resemble the ordinary ship 
engine room in the least. It is primarily 
an electric power station afloat, a builder 
or generator of electrical energy — nothing 
else. With this same energy you could 
light a great metropolitan city, run street 
cars, factories, or railroad trains. 

The success of the "Normandie" means 
that the >ll-electric ship has come to stay. 

HOW/ MANY GERMS HAS A FLY? 

House flies taken from garbage cans 
carry as high as 6,000,000 germs each, ac- 
cording to the American_Insti tute of San-^ 

exarnThed 40U~ 



itation. Two "scientists examined 4UU flies 
and found the average number of bacteria 
per fly was more than 1,000,000. A house 
fly sheds germs with every step. A clean 
glass plate was brushed lightly with a 
sterile gelatin solution and a fly caused to 
walk over it. In a few hours the footprints 
were plainly seen under a microscope due 
to the many colonies of bacteria that grew 
from germs depositedJjy the fly. 

3 '3/iM 
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NEW! SENSATIONAL! 

Oil Burnin g Stove 

I 



I 



The Big Seller Starting Now 

Tm.'L;:in<' a handsome, complete oil 
burning sHn-e to heat up to 3 rooms, for 
less than the price of a good coal stove. 

Saves Money — Uses 
Cheap Oil 

No smoke, soot or ashes. Burner right 
in stove, complete with tank and safety 
valve and sanitary floor shield, ready to 
operate. Simple, safe and dependable. 

Plenty of Heat 

Regulated by simple valve — plenty of 
clean, healthful heat even in coldest 
weather. Just the thing for stores, 
homes, offices, garages, etc. Built to 
last a lifetime. Guaranteed. 

DEALERS J*?* complete line of 
oil burners to fit into 
any coal stove, range or furnace. 
Tremendous fall demand start- 
ing now. Excellent territories 
•till open. Write or wire today. 

INTERNATIONAL OIL BURNER COMPANY 

Dept. P-10 ST. LOUIS, MO. 




WANTED MEN 

MANAGE POTATO CHIP STORES r 

We furnish everything — help finance "S 
and locate you. No experience needed. 
Tremendous profits. Sensational Introductory 
starting plan. No house-to-house canvassing. 
Wonderful opportunity. Rush name for free 
book of Profit Facts — today! 

LONG-EAKINS COMPANY 
1028-S High Street, Springfield, Ohio 



REFRIGERATION 



Automatic, lceless refrigeration has become a mighty important 
factor in our dally lives. Millions of refrigerators are in use. Many 
thousands are being Installed every month. An entirely new In- 
dustry and a new profession has sprung up in the past few years. 
Already there is a 

DEMAND FOR TRAINED MEN 

who understand the installation, servicing and repair of refrigerators of 
all kinds. You can set started on a pleasant and profitable career in re- 
frigerating work with Althouse and Turnnuist's new book "Modern 
Refrigeration." It covers physics of refrigeration; principles of con- 
struction and operation; different types of refrigerants; automatic con- 
trols and thermostats: compression devices; condensing apparatus; 
electrical equipment; electric motors, etc.; use of toots with service 
operations: modern service practice. 

An up-to-date book covering all types. Diagrams in six and eight 
colors. 275 pages. Fully illustrated. Flexible. Price $4.00 Postpaid. 
Sent C. O. D. in U. S. if preferred. Small amount extra for postage charged. 
Popular Mechanics Press Room 635 200 E. Ontario St., Chicag o. 

900 WORKSHOP 

Why "putter" when 
you can make hundreds 
of articles for beauty, 
utility and dollar and 
cent profits? 

"Make It 
Yourself 



IDEAS 



Newest edition: 480 pages, 823 
Size: 7x10x1 W inches. Sent 
anywhere upon receipt of price 
or C.O.D. in U.S.A. paying 
postman price and postage. 

Send for ill 

POPULAR MECHANICS 
Room 1035 
200 E. Ontario St. 



pictures, 
postpaid 

*3 



PRESS 
Chicago 



INCLUDING: 
Toys, Model* 
Furniture 
Garden Equipment 
Home Repairs 
Sports Equipment 
Auto Kinks 
Radio Equipment 
Workshop Tools 

and Machinery 
Articles on Work- 
ing: 

Wood, Metal 
Leather, Glasa 
Etc Etc Etc 



You can make a 
SETTEE ^llliiu 




with the 
help ol 

NICHOLSON FILES 

It is easy to make a comfortable, modern 
settee if you have the right tools. 

Among the very necessary tools are 
Nicholson Files, especially the Nicholson 
Cabinet and Wood Working Files for 
shaping surfaces and smoothing them be- 
fore applying the finish. 

Nicholson Files are sharp, durable, 
uniformly high in quality. Look over 
your tool kit now and see that it con- 
tains all the files you need for the coming 
season. Sold by your hardware store at 
popular prices. Nicholson File Company, 
Providence, R. I., U. S. A. 

QctaHiS' 

NICHOLSON FILES 



PURPOSE 




31 II M.I ST JCA<:iX<. 

Get full details on this thrillintc 
sport ; facts for faun, builder* and 
drivers: track sizes and r< a Kulat ions; 
car specfieations. pictures und work- 
ing drawings. This bonk also shows 
and tells all about Indianapolis cars. 
Miller- Fords and world's fastest car. 
Brand New AUTOMOBILE RAC- 
ING, Fourth Edition, $1 postpaid, 
SI. 12 COD; three cents tax if you 
live in Ohio. 

PAY F. KUNS, D«pt. 0-13 Madison vill». 
CINCINNATI, OHIO 



WAY TO ROUGH IT 



Self-Built DeLuxe House Trailer gives 
you economical travel-convenience. Com- 
plete interiors — 4 models. Proaresaive 
Buying Finn. Any workman ran build. 
Beautiful neic Trailer BuUdtrt* Guide. 150 
illustration*: famous Hull and S»eket 
Hitches: Conibi-Chast a*len; Parktnc ■ .. 1 ■ 
Sink*; Stoves; Inner Spring Brda. Send 
only 50c for Trailer Builder*' Guide. 



By ax 



V 1 



HAMMER BLOW TOOL CO. 



Full Si;, llhieprirl, VUf.F. WilK /'iirll. 

110. 606 Third St. W»u»»u, Wis. 
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FREE 



Learn 



TOUGH TYPING 

at home this month! 

Think of it! 50 to 60 words a minute! 
Easily acquired in spare time. Royal's 
"Simplified System of Touch Typewrit- 
ing" shows you how. Obtain this valu- 
able course, prepared by experts, free 
with New Royal Portable Typewriter. 



SEND NO MONEY 

MAIL COUPON 
FOR DETAILS 





NEW ROYAL PORTABLE Many 

exclusive improvements; includ- 
ing Touch Control— "it person- 
alizes the typewriter to your 
touch;" Finger Comfort Keys; 
Centralized Controls; Standard Keyboard. Easy 
to use — fast — and very durable. 

CARRYING CASE. Hand- 
some luggage- style case. 
Typewriter easily, quickly removed. 

LOWEST MONTHLY TERMS. Pay 

as you use it — only a few cents a day. 




FREE 




LATEST MODEL 

NEW 

ROYAL 

PORTABLE 

with 

TOUCH^ 
CONTROL 



i Royal Typewriter Company, Inc., Dept. PM-10 
2 Park Avenue, New York City. j 
I Please send me details concerning special FREE I 
I TRIAL OFFER on the New Royal Portable i 
I Typewriter with TOUCH CONTROL. | 

I NAME j 

I STREET j 

LciTY STATE — _J 



ETALLASCOPE 

Finds Buried Treasure ! 

WORLD'S CHAMPION MINERAL LOCATOR 
now better than ever! Sensational New Model Just 

perfected, borates ore veins, pincers, tunnels, eaves. 
ABSOLUTELY GUARANTEED to locate buried 
GOLD. SILVER. COPPER, etc. Inrestiiate this 
amasinx instrument. 

"If it it mrtaUic, the Mctallaecope will find it." 

M ETALLASCOPE SALES CO. 

1040 S. Broadway Dept. P. Lot Angeles, Calif. 





) V key Said jLGued'd 
' Do It Mid It Is 
my 1935 OFFER 

WEAR A WATCH 
OR DIAMOND 



then Hake Your Own Terms 





My confidence In YOU; my confi- 
dence In my standard, dependable 
watches and beautiful genuine dia- 
monds, ana my confidence in business 
conditions cause me to make this un- 
heard of offer. I am going to place as 
many watches and diamonds in the 
hands of men and women throughout 
the land as possible In 
ll'i.-, NO MATTER 
W 1 1 AT THE SACRI- 
FICE, because each 
watch and diamond will 
act as a salesmnn to sell 
another. 



Direct-to-You, Rock 
Bc-ltom Prices on Nationally Ad- 
rertiscd Watches, Diamond Rings 
and Silverware 

What an offer! Nationally 
advertised watches, diamonds 
and silverware offered at 

lowest dircrt-to-yuu prices. For nearly 
a hulf rentury we liuve sold liiuhtst 
quality jewelry all over tiie world. 
And now this remarkable offer. 

Send for Beautiful 

FREE CATALOG 

Write now — bff'ire thin offer in with- 
draw! "iid (tie beautiful FREE 
("itti.lt.K. >■ !•■ • thr wntrti <>r d.ainond 
you want, wear it, examine it, and 
i Ken write u» tlie terms you 
desire. 

SANTA FE WATCH COMPANY 
AG Thomas Bldg., Topeka. Kan. 
We Buy OLD GOLDandSTERUNG SILVER 




.98 



U1G11 POWERED TELESCOPE 



GENUINE BHUnn^UClO MI AMAZING PRICES 
Most powerful in America for tho money ! 

15 power Ion* ramie teleacope. Can aee moon a cratera 
or time on pocket watch n block away. 5 sections. ^^^0t^^\ 
Approx. :i ft. lone Fine lenses. Braaa bound. rl ^0$lr^^\_^^0± 
Can be used us powerful microscope. \^^ttB^^^^ 
Vol. mafn Only %\ 69 poet- ,,1111^ , J^^jg ^^ So , cill - „ 

,aiH *' Similar tu above bui more powerful. 

^f^^^^S^^ Guaranteed to aee 600 timea larger in aur- 

TtM\i* r ~~~~ face and 30 timea closer. 31 mm. objective 4 power- 
«* AJ ful lenaea. Large field. Includea powerful microscope 

V*^ feature. Only $1.88 postpaid. 

BROWNSCOPE CO. Dept. 40, 2U Fifth Ave.. New York, N. Y. 



1 



1 




MAKE MONEY PRINTING jsfi 

letter and billheads, circulars, cards for friends, 
spare time. Easy to learn, easy to get Jobs. 
Printing Presses $12; new type faces, complete 
supplies, lowest prices. Send stamp for catalog. 
PEIFFER CO., 53-A; 6 Columbia St., Newark, N. J. 



MUSHROOM SPAWN 



EARN MONEY RAISING MUSHROOMS IN YOUR ^ 
BASEMENT — CELLAR OR GARAGE. MATERIAL 
GUARANTEED. DETAILS AND SAMPLE FREE. 

NATIONAL MUSH ROOMERS aSS'N.. Box 206. Park Ridee. Illinois 



GET INTO THIS NEW PROFITABLE BUSINESS.. THE 




Earn $150 to $300 monthly profit on garage and general repair work with this 
New Hobart "Simplified" Arc Welder. Easy to operate, no training required. 
A size to fit YOUR shop and to meet the demands of your customers. Electric, 
gas engine, or belted drive. Conies to you on 30 Days' Trial at our risk, lets 
you prove that it "Pays-for-itself." Write today for valuable booklet, "The 
Many Profitable Uses of Simplified Arc Welding." It comes to you FREE, 
with detailed information on Arc Welding, no obligation. 



HOBART BROS., K£oB MX5EHJEL 
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A NEW FIELD 

Enables wide awake men to go into 
business regrinding detachable rock 
drill bits. A. considerable amount of 
rock drilling is carried on in every 
locality where you obtain dull bits 
and regrind them for 10c to 15c each. 
Buy a G Grinder, build a profitable business 

C. H. CARLSON MFG. CO. 

13-15 Main St.N.E., Minneapolis, Minn. 



[ENTURY SALESMEN hSpVy/ 



Because they are making money easily selling our 

GENUINE LEATHER TIES 

Beautiful new stripes and plaids. lx>ok like silk. Cleaned 
with a damp cloth. Durable, won't wrinkle. 
Big profits, repeat orders. Be independent; have your own 
business- No sales ability needed. Send 50c or stamps for 
sample and kit. Information free. 

CENTURY TIE CO. Dept. A, 2345 W. Grand BM, Detroit, Mich. 





RITZY STANDARD 
Vm*m A«t* Axt* wit* 

Sis* rx«-xisr 
Oft all Material* 




RITXY AIR CUTTER 

MAIL DOLLAR TO-DAY 
far alt Ikrer FtaM t* 
IMBMT1T C A DIN THIILLR 
Rot 2*3 K 



Home Tawa. UlTZY COUPE CRUISER WAPAKOSKTA. OHIO 



fc* PENNZOIL 




Member Penn. 



THE OIL THAT GOES FARTHER . . FASTER , 



C A rro Grade Crude Oil 



Get this dnndv catalog of true-scale models of 1 
Flying Cloud. Vikinii. Blue Nose. Tnlly-ho Coach. ' 
deluxe fittings. Send lfic (in coin) for your copy. 
ROY HANCOCK. 323 DouclM «ve. ■ Poftimoulh, VirflnH 





"How to Copper Plate and Etch by Elec- 
tro-Chemical Process" ; an interesting and 
instructive experiment. 
Write to The Porter Chemical Co., 21 
Prospect Avenue, Hagerstown, Maryland. 

VENETIAN BLIND MATERIALS 

Head Rails, Tilt Rails, Bottom Rails, Basswood Slats, Im- 
ported English Ladder Tape, Cords and Complete Hardware. 
Write for prices. 



R. A. PETERSON 



6900 N. A.hland Blvd., Chicago. III. 



PU A I IU BRAND MEW TYPE $«.50 
Is lie*. I 1^1 Greatest leverage -lightest weight -closest hitch— 
fastest to adjust and operate— cadmium plated — 
IB ^\ ■ rated capacity, H ton— lowest price. Sent pre- 

nlll<3 I paid (In U.S.A i on receipt of $6.50. Limited offer . 
Satisfaction guaranteed. 
A-B-C MFG. CO., Box 13, QUINCY, ILL. 

DON'T WHITTLE OR SHAVE 

Sticky Squeaky Windows, Doors, Drawers or Slides. Recent discov- 
ery, SILENITE — clean, dry, lasting and harmless to fabrics — will 
keep them working likenew. Send 25 cents TODAY for generousstlck. 

SILENITE SALES. General Motors Bldg., Detroit, Mich. 



DIVORCE EYE CRUTCHES! 



it RID of the Spectacle 
Handicap. The NATURAL 
EYESIGHT SYSTEM makes 
Victory over Classes Possible. 

[You are the Judge — your eyes 
the Jury — when the Natural 
Eyesight System goes on trial 
in your home for four months 

on our too % MONEY-BACK 
GUARANTEE. 

Full Information Mailed FREE 

Natural Eyesight Institute Inc 

Dept. 510-H Los Angeles. Calif. 




NEW 



_R 



RlVE 
PO 



J 740 — Prfce includes 
Flexo Lamp and two S-way 
electrical 
outlets. 



PRICE 

$24.50 

AS SHOWN 

LESS 
BLADE & MOTOR 




creasea tn 
tive of the 
bench saw 
superb lin 
prtniiiuly l< 
Stop in at 



Tim new 
24 inch Ji( 

Saw . . . with capacity of cut in- 
*inrrii0iind many other new features . . . in repri»-i-ntti- 
""juSt vai,,f * 8 b,li ' t into DRIVER toolsfor 1»36. Laities, 
d ill PTMBM, band saw*, jointer* and simpers — three 
in three price ranges — are available to you at sur- 
vm c ft. 

your local hardware store and ask to sec the new models. 



WALKER-TURNER CO.. INC.. 
110.1 llercknmn St., Pluinfield, N.J. 

Please send rnc your folder on 1930 Driver TjoIb. 

Name 

Address 

City 



.State. 



MORE DRIVER-BUILT-TOOLS ARE 
MADE fc SOLD THAN ANY OTHER MAKE . 





BUILD IT 
rOURSELF 




10 "x 23^" 

Ca'Imlum plated steel 
wheel with adjustable 
ball bearings. 




Build your own bicycle trailer, 
wheelbarrow, acootai or coast- 
er wagon with Mussulman 
Doenut cord airplane type 
tires and wheels. We furnish 
the drawings. Haul heavier 
loads and with less than half 
the effort, on as low as 10 lbs. 
air pressure. Musselman Doe- 
nut tires fold right over big 
bumps so there is no jolting 
the load. Will not damage lawn 
grass or pack soil in gardens or 
flower beds. This amazing 
little Doenut cord tire carries 
a load of 200 lbs. per wheel. 
Think of it! And rolls along 
twice as easy, too. Send 15c 
for blueprint drawing of any 
vehicle, or 50c for all four. 



The Muaacliuau Products Co.. 0247 St. Clair Ave., Cleveland. Ohio. 

1 am enclosing .... cents in postage for drawing of 

Send wheel and parte catalog with drawings. 

NAME 

CITY STATE 



Copyrighted material 
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How to Set Out 

Duck and Goose 
Decoys! 



ISLAND 
PREFERRED — - 



WATER 



.-Jr. 



^« 



25 TO 35 I YDS. 





•-LEGEND- 
DUCK BLOCKS < 



I SAND- 

i BAR 

I " ~ ) 

•PIT BLIND- 




NORMAL DUCK SET 

HERE in this helpful 
FREE booklet are dia- 
grams showing you how to 
set out duck and goose de- 
coys under various conditions. How to 
build blinds. How to make a rainproof, 
sand proof gun cover. Also gives interesting 
experiences with Super-X shells on game. 
Mail the coupon NOW 1 



Western Cartridge Company, 
Dcpt.J-46E.ist Alton, Illinois 

Send the booklet "Days with 
Super-X" at once, FREE! 



MAIL 
TO DAY I 



Name 

Address 

Post Office State. 



Information on any book free. Write Popular 
Mechanics Press, Chicago, III. 




Outfit No. 3>/z 
32S Experiments — $3.50 



J' 



Sh 



ow your friends the 

Wonders ^Chemistry: 



A CHEMCRAFT Chemistry Outfit makes you a leader In chemical 
science; you can demonstrate many wonderful experiments that will 
open new fields of mystery and adventure for you. CHEMCRAFT 
is the original, most complete and scientific outfit: better In every 
way! Select yours from these nine different sizes: — 

No. 1 —$1.00 No. 3H— 13.50 No. 10— $10.00 

No. — 1.50 No. 5 — 5.00 No 15 — 15.00 

No. 2 — 2.00 No. 7H— 7.50 No. 25— 25.00 

(Wood Cabinet) (Table Model) (Lab. Cabinet) 

Ask for CHEMCRAFT „ BIG SCIENCE SUR- 

by name ;sold everywhere. <^%«Pv PRISE PACKAGE con- 
or we will send your Out- |i| taining new chemical stunts 

fit, fully prepaid, upon ■"Jr^^l and information on these 
receipt of price. tine Chemistry Outfits. 

The PORTER CHEMICAL CO. gfifcfigafia 

When writing please mention Popular Mechanics 



2 

c 
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With an easy play- 
ing Conn band in- 
strument, you can be 
ready for band or or- 
chestra in 4 to 6 
weeks. A sure road 
to popularity if you 
I start on a Conn. 
\ Choice of the world's 
A greatest artists. Mag- 
/ nificent tone. Many 
\ I exclusive features — 
w yet they cos t no more. 
Ask to see the marvel- 
|] ous new models now being 
displayed by Conn dealers. 



/ WRITE FOR THIS 
NEW FREE BOOK 

Home trial. Easy payments. Write 
ns for free book on whichever in- 
strument interests you most. Men- 
tion instrument. 
C. G. CONN, LTD., 1031 CONN BLDG. 
ELKHART, IND. 

CONN 



BAND 



NSTRUMENTS 



LOOK! 



I MAGIC 



HANDS YOU A 
LIGHTED Cigaretl 

Take a beautifully enameled Ci 
from your vest pocket. Press a | 
magic button! Automatically 
there is a spark — a flame. A 
LIGHTED Cigarette -your fa- 1 

vorite brand — is delivered to your lipa. You PUFF and I 
SMOKE. A revolutionary invention . . . guaranteed . 

fmaziugly low priced. Cut a .Magic Case fur IS Days* 
rial at our risk. AGENTS! Get facta about Big Fronts. MAGIC 
CASE MFRS. V 4234 Cozens Ave., Dept,p.37o,St. Louis. Mo. 




TRUCK AXLE 
TRUSS RUD 




• 


Don't risk rear-axle failures. Maremont Axle Truss Rod prevents sprung; axle- 

housings, ofl kialca. ■■xi-.-^.-.ive tire-wear. Easy to install. 

Ford 1933, 1934. 1935 UH Urn). State year and whether axle U full or semi-float- 
ing .v *0.50 

Order today or write {or illustrated circular. 

MAREMONT AUTO PRODUCTS INC. 1700 S. Ashland Ave. Chicago. 




Make Money at Home / 



.GROW MUSHROOMS In your cellar or shed. Exclusive 
/new process. Digger, better, quicker crops. More 
money for you! Enormous ne* demand. We buy 
Mushrooms. Write for Free Book. 
American Mushroom industries Ltd., Dept. 423, Toronto. Ont 




LuckyTicer 

For Hair and Scalp I 

A single application stops that miserable 
itching... a single bottle corrects annoying 
scalp irritations ...a real dandruff remover 
for more than two decades... 
jlelicately perfumed ... safe for 

adults and children ...among the 
t world's largest sellers . . . costs 
little at druggists and barbers. 



GUARANTEED 
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Soon . . New "DELTA" 

Tools for Woodworking 

Delta engineers continue their steady year after year 
development and pioneering of new tools and new 
improvements in the motor-driven equipment field. 
Important announcements will be released shortly 
that will be of great interest to all Homecrafters. If 
you are contemplating additions to your shop — be 
sure to see the 1936 Delta line which includes 
• Circular Saws, Jointers, Scroll Saws, Drill 
Presses, Band Saws, Routers, Lathes, and a 
complete assortment of attachments. 

1936 Catalog Will 
Be Out Shortly . . 

Within a short time the 1936 catalog of Delta quality tools 
will be off the press. It is crowded with photographs and 
information about the new line of 1936 Delta tools. It con- 
tains much valuable information that every man interested 
in wood-working tools should have. It shows how Delta tools 
are built to stand the grind of production work, and yet are 
so low priced as to be within the reach of all, how they save 
time, money and labor — and quickly pay for themselves. 

l/Vlcdi (impcm, 3odcy 





NEW BOOK for 
Woodworkers 

32 page book "Practical Delta 
Projects" — crowded with new 
and "out of the ordinary" 
things to make — with numer- 
ous working drawings, pho- 
tographs, and easy-to-under- 
stand illustrations. Simple, 
complete instructions make 
every project easy to follow. 
Every woodworker should 
liave this book. Send only 
10 cents ith coupon. Rook 
and 1036 Pelta catalog, 
will he mailed postpaid. 




So your name will be placed on the mailing list to receive the 1936 Delta catalog 
without delay. Enclose only 10 cents at same time for Book of Practical Delta 
Projects, 32 pages of new and novel things to make, with numerous blue prints, 
working drawings, photographs and illustrations — and complete directions. 
ELIH MANUFACTURING CO. Dept. A1035, 600-634 E.Vienna Ave., Milwaukee.Wis. 

"1 
I 
I 
I 
I 



DELTA MANUFACTURING COMPANY, Dept. A1035 
600-634 E. Vienna Ave., MILWAUKEE, WISCONSIN 

I enclose 10c (stamps or coin), for which please send me one 
copy of "practical Delta Projects". Also place me on your 
mailing list to receive 1930 Delta catalog of quality motor- 
driven woodworking tools. 

*ame Age? 



Address.. 



City- 



State. 




Automatic Air Service 
>IZ monthly 

Thi» dm«-inlabl« outfit 
briiuu I.I-H.-1 'itbt lo 
v ,ur d-»>r. Extra profits 
Iron creaM, oil, gag will 
n:iy for it. Upright, 
rx-ltless. space savins, 
fullv automatic. Our 
liberal trial plan lets you 
see bow profitable it can 
be. before you buy. Ask 




8 Hr. Battery Charging 

ONLY $IO MONTHLY 

Earn *fi<) to $100 month- 
ly profit wit htliiec barter. 
Puts your shop above 
competition. Cuts elec- 
tric bills in half — no ex- 
pensive bulbs to replace. 
Recommended by lead- 
inz battery makers. 
Liberal Trial at our ex- 
pense. Ask for details. 




Electric Arc Welding 

EASY MONTHLY Tf RMS 

You canearuS300to$4OJ 
monthly protit on larage 
and general repair work 
m ith Simplified Are Weld- 
hk| Nosperialexperience 
renuireJ . Electric, «a» en- 
fine or belted drive. 30 
Days Trial — at our ex- 
pense to proTe its profit 
making ability. Write 
for details. 




20 Minute Car Wasmng 

f 10 MONTHLY 

Hie profits wanhinc cart- 
Saves two>tiiir<fft time, does 
better job. Savings pay 
for it. Tear out und mail 
this ad che.kinK items of 
interest to 

H0BART BROS. 

Box M10S 
TROY. OHIO 



DOUBLE YOUR PROFITS... 30 VauA JCie to (pAwe U NO INVESTMENT TERMS WliU "VotA 



$21.75 




MARLIN22 Cat. 25 Shot: Model 39 



24*; lever action: side ejection: solid top; take-down (Reg. $25.) Special.. JJJ-JJ 

1ARLIN Mod. 93 Rifles —30 30 and 32; carbine or full mag. (Reg. J2».40.) Special 

MARLIN Mod. SO — Autoloading fl shot, 22 cal. take-down. Special ;J1 "ie 

Winchester: New Mod. 09; bolt action .22 Reptr. 2.V barrel; 5 shot. Special *?t oc 

Ivor- Johnson 22 Target Pistols; Supershot, $13.95; 6 Inch 9 shot. Special »«•»» 

Telescopes; Fine achromatic: leather case and straps; 25X. $7.95: 30X (Reg. Us.) *».;»» 

AIR Rifles; Crossman J8.9S and $10.95; Benjamin $4.95 and $6.95; Haenel Mod. 40 $7.45. 

93 Deposit on C O. D.'s. Bargain Catalog; Firearms, Binoculars. Micro. & Telescopes, Air Pistols <fc Rifles; Holsters, etc. bend 
3c stamp. LEE SALES CO. (Dept. W), 35 West 32nd St., New York. 
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I VE NEVER SEEN 
YOU USE ANY OIL BUT 
3-IN-ONE,TOM 



r 




YOU NEVER, WILL 
IT HAS MORE USES THAN 
ORDINARY OILS, AND IT 
.GIVES MORE PROTECTION 



T. 



Adjustable 
Peep Sight 



Crosman 
SILENT .22 Rifle 



NO 



CLEANING 
LOW COST 
AMMUNITION 
ADJUSTABLE 
POWER 



Grooves inside barrel make the Crosman a 
real rifle w ith all the hair-splitting accuracy 
this term implies. Shoots bullet (Pell) same 
size as .22 powder rifle, but silently, power- 
fully, with no recoil, using the terrific force 
of compressed air — same force U. S. Navy 
uses to drive 2000 lb. torpedoes. Marvelous 
for target, small game. Single and 20 shot 
repeater models. No license required. New 
low prices on Pells. 

■>R|>P booklet containing important turret and same 
ma mm mm mm shooting facts. Also free descriptive literature. 
1 |g mm mm Ask your dealer to show you a Crosman. 

Crosman Arms Co., 417 St. Paul St., Rochester, N. Y. 




THREE-IN-ONE Oil fills almost every work- 
shop need because it does three jobs instead of 
only one. Scientific blending of three oils makes 
it clean, lubricate, prevent rust — all at one time. 
Keeps your workshop equipment 
in better condition — protects your 
purse against repair billsl 




Information on any hook free. Write Popular 
Mechanics Press, Chicago, 111. 




EXTRA CASH 



Easy tosell attractive Christmas Card Assort- 
"l?", 13 '.?"^ marvelous values. 21 unique folders, $1 . 
Make 100W„ profit. 7 other Assts. 60c up. Religious. 
Humorous and (Ji ft Wrappings. Free sample offer. 
Friendship Studios, 445 Adams, Elmira, N. Y, 



THE 
STORY OF THE 
SAXOPHOHE 




For every music-lover. Tells how 
Antoine oaxe invented today's most 
popular instrument. Write now for 
this thrilling booklet; noobligution. 

riicy to play. Bueseher True- 
tHO I Tone Saxophones, im- 
proved and simplified so you can 
playtimes immediately. Join school 
or community band for fun, travel, education. Write 
for details of FREE TRIAL on any band or orchestra 
instrument — saxophone, cornet, trombone, eto. 
Bueseher Band Instrumeat Co., 1010 Bueseher Bids., Elkhart. 



Carl James, Spring- 
field, III., first divis- 
ion winner National 
High School Contest. 
1935, plays a Bues- 
eher. (6-31-35) 




INVEST IN A DIAMOND 

A new Loftia Catalog I Tolls how you can buy Blue White 
Diamonds and bo sure of Size, Weight, Quality at the right 
price. Diamonds sent for Free Examination. 
Money Back Guarantee. Use your credit. 
RfinU PEJCC" Write now for your copy, 
DVSVS r\ r REAS No obligation to buy . 
The Old Reliable, Original Diamond 
and Watch Credit House 



■Jf, N. STATE ST. 
OU CHICAGO, ILL. 




1 r\ W- T" I C JEWELRY COMPANY 

LU r 1 lb dept. 



PANTS HATCHED 




DON'T DISCARD Your OLD SUIT 

Wearthecoat and vest another yearby getting 
new trousers to match Tailored to yourmea.siire. 

With over 100,000 patterns to select from we cttn mated :il- 
mo,t any pattern. Send vest or sample of cloth todny. and 
we will submit FREE Sample of best match obtainable. 
MATCH PANTS CO. 
20 W. Jackson Blvd., Room 1160, CHICAGO 

Balance as above with 1-50; 1-20; 2-10: 1-5 
and 2-2 gram weights base 4' x 9"— S4.75. 
Catalog with 3000 illustrations of lab- 
oratory apparatus sent for 50c. Catalog 
listing 10000 chemicals, drugs, flavors, 
etc.. and 1700 scientific books sent for 25c. 
Laboratory Materials Company, 639 E. 71st St., Chicago, III. 



GO INTO BUSINESS mtSZSiti 

Sell new and uaed cLothinc direct from your home, auto or store. Undersell all com- 
petition. EASY SALES— FAST REPEAT ORDERS! We furnish everything and 
show you how. Handsome profits every day in the year. No soiling experience nereo- 
sary Satisfaction guaranteed. Write nt once f«;r our Rig Money Catalog — It's FREE! 
ACME MERCHANDISE COMPANY. 558 Roosvvalt Rd., Dt.pl. D-16. Chicago, III. 



£ *3V BIG MONEY^rwcwf 



Raise mushrooms in your basement, cellar, 
garage, Idle places. We buy crop. Experi- 
ence unnecessary. FREE Book. 

MUSHROOM GROWERS OF AMERICA, HN-433, N. Clark St., CHICAGO. ILL. 




Il 
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TALK-SING - PLAY 

thru your own radio 



BROADCAST your voice on programs coming 
through your radio set— make announcements 
from any part of house — Inject wise cracks, 
Josh and mystify friends. "World Mike" 
made especially for home use. attached In Jiffy, 
any set. Not a Toy. Also put on own pro- 
grams at home, parties, club affairs. Barrels 
of fun! Easy to operate. PRICE 

ONLY 25c POSTPAID 1 

Mammoth 600 page catalog of novelties, > 
jokes, tricks, books, etc. 10c. 

JOHNSON SMITH CO., J 

Dept. 854 RACINE, WIS. ™ 





THE ART OF DANCING 

25c 



THE CARLO, CONTINENTAL, 
RHUMBA, KISS DANCE. ETC. 



LEARN TO DANCE THE LATEST STEPS. Be 

popular this season. Really good dancers are always 
admired — always popular guests. Partners welcome 
them eagerly. With the aid of this book you can learn 
the newest, smartest steps without a teacher and become 
a dancer who is sought alter. After following the Instruc- 
tion! in this new book you won't need to make excuses 
when the dance music starts. Besides you'll get lots of 
fun out of parties and dances. If you want to become a 
perfect dancer, learn to dance at home this new, 
easy way. 

WHAT THE BOOK TELLS: How to develop 
poise and control, how to improve yovr dance steps, 
the art of holding, how to walk to music, how to 
lead, how to do the latest Fox Trot Steps, Natural 
and Reverse Turns, the Reverse Wave and 
Change of Direction Steps, the Quickstep, sway- 
ing to music, how to Walts, Backward Changes, 
how to do the ContinentM.the famous Kiss dance, 
the Manhattan Dance, the College Rhumba, the 
Carlo, the Charleston, etc., eto. 16 chapters, 
nearly 100 illustrations are given; everything is 
made so plain that youH be dancing before you 
know it. PRICE 25 CENTS. POSTPAID 
JOHNSON SMITH A CO., Dept. 854, 




RACINE. WISCONSIN 




£ ^ELECTRIC EYE 

PHOTOELECTRIC CELL 



BCLL5 
AM 





WINDOWS 
5HUT 



The Electric Eye — Photoelectric Cell — Is 
one of the very latest scientific discoveries that 
has many practical uses. A single flash of light 
can open a garage, window, door, turn lights on 
or off, stop or start a motor, etc. The Electric 
Eye is the basis of all television sets. The miracle with a 
million uses! No experimenter, no Inventor (and who 
isn't?) should be without this latest scientific novelty. 
Make Interesting discoveries. Not only can it be used for 
all of these purposes, but it can also be used to amuse and 

delight people by creatine WEIRD effects. Licht, so off, doors Ar A 

bang, bella ring all wit h a (lush of light . A minting, entertaining, a££)C 

novei, scientific. The Fi.ri.ir rw« .....>■>. ih «.—*.. " 
Supersensitive 



The Elsctric Eye. postpsld, only 

r Electric Eye, better quality, SOc. 



Johnson Smith & Company, Dept. 854, Racine, Wis. 



*V n Learn to be a Tap Dancer 

^*^^BWjf Why envy the easy rhythm and fascinating grace 



PRICE 

25« 



Jr. 



Why envy the easy rhythm and fascinating grace 
of Step'n Fetchlt. Fred Astaire and others? Now 
k you can learn to tap dance In ONLY 6 HOURS by 
■ a new, simplified course of lessons by Prof. Hawley 
B Wilson. .No special ability needed. 
^■V Be smart! Learn tap dancing. Everybody's 
^CJtapplng. The whole town is tapping. Learn to 
beat out a tune with your feet. Hostesses love 
It. Friends adore It. It's run and you'll thoroughly 
enjoy the lessons. Besides, tap dancing Is not only an 
Invigorating and entertaining accomplishment, but it is 
also an invigorating and health-giving exercise for 

making the Hubs supple and giving a "eprincy" feeling of fitness to the 
wh«le body. It promotes slimness — nature's wmy, without pill*, drugs 

miiii.,. .nv wonder' 



dieting. Here in wlist some of our renders say: . . wonderful benefit. 
Thank you for adding tap dancing to my accomplishments." And another: 
"My friends were anmted. 1 dare not recommend your course for fear of 
-competition." PRICE 25 cents. 



IRWIN PROJECTOR 




THE SCIENCE OF JIU JITSU 

"THE SCIENCE OF JIU JITSU" ia the title of a 
new book, dealing with the Japanese art of self- 
defense from entirely different angles. Many new 
methods of attack and defense, etc., are given, illus- 
trated with specially drawn diagrams so that you 
cannot fail to understand them. The book deals 
fully with breakfalis, trips and throws, groundlocks, 
wrist locks, "shake-hand" trick, body hold under 
arms, arm press, defense against revolvers, defense 
for strangling, knee and ankle throw, straight and 
reverse armlocks, "the scissors," the splits, head look 
and kidney squeeze, holding a man down, the kick at 
stomach, the body lever, double knee throw, defense 
against stick, stick attack, defense against knife, knee 
kick and ankle jerk, armpit leg lock, one hand grip on 
throat, defense against two assailants, the colique 
rolling breakfall. the stomach throw, secret thumb 
knockout, producing unconsciousness, various nerve 
pinches, defenses for women, etc., etc. With the aid 
of this book you can learn to protect yourself every- 
where under all circumstances with nature's weapons. 

PRICE 30 CENTS POSTPAID. 




FEAR 
NO MAN 
JOHNSON SMITH & CO., 



Dept. 854, RACINE. WIS. 



Here la a real action MOVING PICTURE PROJECTOR at the lowest price 
ever asked. It projects amazingly clear pictures on the wall or screen up to 
14x18 inches in sue. Perfectly safe in the hands of any child. Once the film is 
inserted all you have to do is turn the crank and watch the pictures. Operates 
on two ordinary flashlight cells obtainable anywhere. Uses non-inflammable 
safety film. Machine measures 5x3^4 si K Inches, bright red enameled heavy 
steel case, complete with crank, high powered lens, battery case, spo mm *± 
cial clectrlo crystal bulb, fiber switch — all in handsome bog, com- 
plete. ready to use. Batteries not included. PRICE POSTPAID... wW 
Price of fireproof film (50 different subjects including Pop-Eye. Betty Boop, 
Ko-Ko. Bimbo, Scrappy, Krasy Kat, etc.), 15 cents each postpaid. Add tOc 
for our big novelty eatnloQ. 

JOHNSON SMITH A COMPANY. P«pt. 654, RACINE, WISCONSIN 



with 75 illustrations for mak- 



(^^fffBoy Electricisn 



Motors, Telegraph apparatus, Telephone. Lights, 

j Bells, Alarms, Coils, "Wireless" Current Reverser, 

Electric Engine, Radio, etc. Price 10c Postpaid. J. S. & CO. 



BOYS! THROW YOUR VOICE 

Into a trunk, under the bed or 
anywhere. Lots of fun fooling 
teacher, policeman or friends. 

THE VENTRIL0 

a little instrument, fits in the mouth out 
of sight, used with above for Bird Calls, 
etc. Anyone can use it. Never fails. A 
64-page Book on Ventriloquism and the 
Ventrllo. ALL FOR 10c POSTPAID. 





BLANK CARTRIDGE PISTOL 

REVOLVER 
STYLE 

Three new models now 
out, 25c, SOo and 
S1.00. Well mad* 
and efFective. Modelled on pat- 
tern of latest type of Revolver. 
Appearance alone enough to srare a 
burglar. Takes 22 Cal. Blank 
Cartridges obtainable everywhere. 
Great protection against burglars, tramps, 
dogt. Have it lying around without the 
danger attached to other revolvers. Fine for 4th of July, 
New Year's, for stage work, starting pistol, etc. 
SMALL SIZE 4 In. long 25c. MEDIUM SIZE 
S In. long SOc. LARGE SIZE 6 In. long $1.00. 
BLANK CARTRIDGES 50c per 100. HOL- 
STER (Cowboy type) 50c. Shipped by Ex- 
press only not prepaid. Big novelty catalog 10c. 
JOHNSON SMITH & CO., Dept. 854, Racine, Wit. 



Radio Rank 1flr HOW to WIN PRIZE CONTESTS 

It (JU IU UUUn lUt ' This book may not make you rich, but 




Add 10c and we will send 
you a book called " EFFI- 
CIENT RADIO SETS." 
Tells how to make inex- 
pensive radio receiving 
sets, crystal as well as 
electrical, how to make 
short wave set, etc. Fully 
illustrated. Price 10c 
Postpaid. 




This book may not make you rich, but 
It will show you how to make a good liv- 
ing. Tell* the best method* and principles 
for winning the big prize contents which 
are announced T daily. According 
to reports from readers, the contents are 
a real source of asfiatanoe in overcoming 
some of the problem'* offered by the prise 
contests. Many people make tidy sumn 
of money by nolvins the contests. The 
method* and principles presented have 
been selected from t hone advanced by the 
winners of some of the hardest and largest 
contents «tnged ihu* f »r Only 10c Ppd. 



JOHNSON SMITH & CO. 




Dept. 854 



RACINE, WIS. 



A copy ol our NEW CATALOG mailed on receipt of 10c, or the De 
Lux* Coition wMh cloth binding 25c. Bigger and batter than ever. Only 
book ol Its kind in existence. Nearly 600 pages of tho latest tricks In 
magic, the neweet novelties, puxxlee, games, sporting goods, rubber 
stamps, unusual and interesting books, curiosities in seeds and plants, 
etc., unprocurable elsewhere. Remit by Coin, Money Order, or Stamps, 
lor ail articles Hated above. If by Check, add 15c for exchange. Can- 
adian money and stamps, and D Ui.h P. O. Orders accepted. 
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CUM A TE PROOF 

LACQUERWAX 

. . . which imparts a sensationally new "Cellophane" like 
protection. LACQUERWAX seals the beauty and luster in 
the finish and keeps your car looking newer than new always, 

LACQUERWAX rapidly cleans and waxes In one amazingly 
simple operation. It can be applied 5 times faster and easier 
than old style paste wax. With LACQUERWAX it is NEVER 
necessary to use highly abrasive cleaners which soon remove 
the finish. 

LACQUERWAX successfully resists salt air, heavy night dew, 
fog, rain and scorching hot sun. It is 100% CLIMATE- 
PROOF all over America. 

* Resol.e now to ask for LACQUERWAX at your ear daalar sr service station. 
It thoy hava not atoekad It yat, aimpty aand S1.0O to Dept. 1-P and a 16 oz. 
can— ona yoar'a aupply— will ba aant postpaid to you at once. Jobbers and 
dealers should investigate the unusual aala* possibil itics ot LACQUERW 4X . 



MINUTE MAN PRODUCTS CO. 
HARTFORD. CONNECTICUT 




Saw Filing PAYS! 

Steady growing business, all cash, no canvassing. 
Start In spare time. No experience needed. No 
eyestrain. With a FOLEY Automatic Saw 
Filer you ran Hie hand, band and circular 
saws, easily, quickly, accurately! Small 
Investment. Send postrard lor FREE PLAN 
and Special Offer. No obligation. 
FOLEY MFG. CO.. 1016-5 Foley Bldg. 
11 Main St., N. E., Minneapolis, Minn. 

FAMOUS HIGH-SPEED STREAMLINE TRAIN 

. , ., This record break- 
.,,,,„,,> ing train Is now 
_ .11 V available In 



i i iii iiih 

"model kit— 

Three cars con- 
structed of U. S. Gov't specifications cast 
aluminum— For "O" or Standard gauge track— Per- 
fect Design and St ream lining— Strongly Built— 7 PolePowerXul Motor 
with worm gear drive— Phosphor Bronze Roller Collectors— 16 Brass 
Machined truck wheels on cast aluminum swivel trucks. Price of 
complete Kit with drawings for easy assembling $35.50 plus 3% sales 

tax and Postage on 9 Ihe. Send 15c for Picture and price list of parts. Credited on first order. 
MODEL BUILDER'S EQUIPMENT CO. 2t11 Belloplelna Ave.. Chicago. III. 





YOUR DIRTY, FADED 
AUTO OR FURNITURE 
UPHOLSTERY 



Why put up with dirty, faded upholstery in 
car or furniture? DYANIZE process cleans, 
brightens and applies new fast color that 
won't fade to any fabric. Will not harm 
delicate materials and does not color adjoin- 
ing wood or metal. Easily applied with spray gun or spray attach- ; 
ment on vacuum. Fool-proof. No experience necessary. Used by 
hundreds of used car dealers and apartment house owners. Special 
offer . $5.00 value for only $2.50 . . . enough to re- 
-flnish one sedan, overstuffed set or 9x12 rug. Send 
order, stating color, today, or write for further details. 
(FEW DISTRIBUTORS' TERRITORIES OPEN I 

DYANIZE 

TEMPLE CITY, CALIFORNIA 




STEADY INCOME 
WASHING RUGS^ 

L. A. Eagles took in J200 his first week. Harry Hill 
writes: "Paid for home with Rug-Washer. Earned $86 
first day." M. O. Malm In earned 3 times cost of his 
machine the first two months. Many others make $125 
to $200 per week. C. J. White says: "$100 business in 6 
days — never a complaint." Electricity does the work. I 
Finishes rugs and carpets like new. on customer's floor. 
A proven, permanent business of YOUR OWN. Write 
today for booklet. 



C. G „ Tannic Reasonable down payment — bal 
Kiasy I cl III 5 ance monthly. No shop 
necessary. Hundreds of customers In 
your vicinity and nearby towns. Used 
by the U. S. Government and Statler 
Hotel System. Every machine guar- 
anteed. Manufactured since 1918. 

Send today (no 
obligation) for 
booklet illus- 
trating Rug-Washer and telling how you 
can earn large profits at prices below 
other methods; how you can build a per- 
manent year-around business; and how you can pay on easy I 
Enjoy a larger Income. Mail a postcard or letter today — Now. 

Von Schrader Mfg. Co., 6090 R. I. Bldg., Racine, Wise. 



FREE Book 




Metal Cutti 



A PRECIS 



$3.50 extra for Chuck 

Bushing to fit chuck, to lathe 



ting Lathe 95 

ION TOOL * £^2. 

huck and 50c for „■ CHUCK 




a 




r 



CHUCK 

Fastest selling tool In 

_ America iStar- 
□eSa tllng value! 
F W An exclusive 

\ 

m 



pr 

, uct. Furnished 
complete with 
compound side 
rest, 4 jawed 
. chuck and 
. face plate. 
Accurately 
•■a* turned and ma- 
chined. Only $7.95 (without chuck and bushing) $3.50 extra for 
chuck; 50c for bushing to fit chuck to lathe. SI 1.05 complete with 
chuck and bushing. Same lathe furnished with 26 in. bed, SI. 00 
extra. Shipping weight 30 lbs. 

Hollow spindle. large oversized bronze bearings. Centers, standard 
Morse tapers. 21 In. bed. 5 in. swing. 13 In. between centers. A 
genuine quality tool. Ideal for machine shop or home workshop. 
Most amazing Metal Cutting Lathe bargain ever offered. Send 
S2.00 deposit — balance C. O. I). Be wise. Order at once. Sold 
on Money back guarantee! 

National Electric Tool Co., 560 Wash. Blvd., Dept 3410, Chicago 



(rest, 
1 3 in. 
I 4 In. 



Metal Castings 



Inventors and 
Craftsmen 

Make your own castings of aluminum, copper, bronze, sliver, brass. 
Outfit contains gas furnace with 110 volt, 60 cycle- motor blower, 
moulding sand, crucibles, tongs, rubber hose, flask, parting materials 

and instructions for use. For making models, trays, dishes, art objects, toots, shop 
equipment, etc.; also used for forcing, case hardening and heat treating. Price of 
outfit No. 351, capacity 6 cubic inches $9 50. Weight 25 lbs. Price of outfit No. 352. 
capacity 12 cubic inches, $15 00. Weight 40 lbs. Prices f. o. b. K C. plus 1% state 
sales tax. Check or money order acceptable, express charges C.O.D. Write for Free 
Circular. See page 44 July issue. 

KANSAS CITY SPECIALTIES CO. 

P. O. Box 6022 Kansas City, Mo. 



IF FEET HURT 

WEAR AIRFLOW 
ARCHEZURS 



Greatest Invention for RELIEF 
Of TIRED, ACHINQ FEET of 
Modern Times 

Relieves Pain Promptly 

or Costs You Nothing 

— also relieves torture from metatarsal callous 
pains, bunions, weak arches, nerve strain, 
swollen ankles and sweaty feet. AIRFLOW 
ARCH-EZURS turn bard sidewalks Into soft 

carpet,. Make, your old Bhoes a, smooth inside aa velvet, 
aru ft TAnlV 'or your pair and dip in your shoe, — 
91.11 W I VVNI available in refular shoe sitea, $1 a 
pair We pay postage if ca,h accompanied order. If you 
prefer we ship C. O. D. at above price plus charges. 
MONEY BACK IF HOT SATISFIED Send your name and 
address with sise and width shoe you wear. Order a pair 
today at our risk. Order Today— Why Suffar 7 




Ravolutionary Mechan- 
ical Foot Correction. 

Ma-*agic Spomre Rub- 
ber Cushions. No Elas- 
tic, Metal or Heavy Con- 
st ruction Adjustable 
Arch — Extra Cushion 
Inserts to Care for Both 
Mild and Be 



Ordcrloujy nr.y ou:m ; re Cnv-^ 

Airflow Arch-Ezur Co., M 212 Factum Bldg.. 1302 McGm. Kansas City, Mo 
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New 

3 ^F MILES MORE >C 
# PER GALLON 

MOTORIST SAVES 
*I80^ a YEAR 



S GAS/ 



CHRYSLER 

Have tried the Vacu-matic 
and it sure is fine. Better 
pick-up with a 30% gas sav- 
■ng- — John C. Martin, Pa. 



-8 



gLYMottTf! 

I am amazed at 

formance. It's *•£ 
'ngmeSmore.n.les 
K» Ion. - \V' a | tcr 
Z'elinski, III 

to U , 5?? I0 i 



' e "t. o„ * Ce '- 

nincein R erf or- 
**ving H'^gis 



to?* * 
to*** 



from 

^ELL 



SAVES S180 A YEAR 

On my Plymouth 6 I obtained 
an average of 21 miles per gal 
Ipn, an increase of 7 miles. 
I his means a saving of $ IS 
a monthorJ5180a vear 
F S. Peck, Calif. 



fo £ m//e s £?" 18 
2"'* Vac U i, Pc ': W/. 
Pau/ P u mat .' c - — 
. P Ha as,iVf JSS 

/,^2$EC . 

*»fi 



-veryone J 



£ et .?0 , "non,Vr W 



Saves up to Thirty Pcr Cent On Gas. 
Provides Faster Pick-Up— More Power- 
Greater Mileage and Smoother Running. 

GET FREE INFORMATION 



NASH 

On my Advanced 6 
Nash gained \7yi% 
in mileage. The car 
will idle down to 3 
miles an hour and 
then take gas with- 
out a complaint. — 
J. Showalter, Mo. 



-ry *«Z^«k2« 



miles 



t Sodge 

o J n% C ° B X^3i0 
Dodge Tfif ^ 1933 

Calif. *' rr uzy na> 



-an a< / a 



a '«e s iv' e £, e nce , f 
' °arr. 



Control 



Above are • 



many 



AT LAST! Automotive engineers have smashed down the barriers 
to perfected combustion! The new VACU-MATIC solves the secret 
of greater power! With almost magical action, this amazing inven- 
tion instantly puts new life and pep in any motor. It adds mileage to 
every gallon of gasoline . . . produces split-second pick-up, sensitive 
accelerator response, greater speed and smoother running 

New- Automatic - Nothing Like It! 

The self-starter — four wheel brakes — knee action — streamlining . • . 
and now VACU-MATIC! The greatest motor improvement of recent 
years! With it, engineers have achieved a practical means of 
balancing air and gasoline automatically for all speeds. 
Vacu-matic is entirely different! It is AUTOMATIC and allows 
the motor to "breathe" at the correct time, opening and closing 
automatically as required. No idling troubles — no carburetor adjust- 
ments necessary. Just put it on and forget it! Sharply cuts fuel 
wastes, saves dollars in gas costs, reduces carbon and gives your 
engine new pep, greater power and longer life. 

Fits All Cars 

VACU-MATIC is constructed of six partt, 
assembled and welded into one unit, correctly 
adjusted and sealed at the factory . Nothing 
to regulate. Any motorist can attach VACU- 
MATIC in ten minutes. Once in, its only 
reminder is the surge of instant power and 
speed it gives to the motor and the savings 
it affords your pocketbook. 

Wouwofoso. Wis. 



Guaranteed Gas Savings 

The VACU-MATIC proves itself on every car. It is guaranteed 
to give worth-while gas savings, quicker pick-up, and more power 
or it costs you nothing. "On a test 1 gained an average of 4 miles 
on a gallon," writes Alex Wertz. "Vacu-matic is the best I have 
ever tried." Clarence Rutzin — "I have tried the Vacu-matic on 
several tests and find that I get between 5 and 6 miles per gallon 
increase, have more mileage, have greater pickup." 

Free Details 

Learn about this remarkable device that so greatly affects the 
entire performance of your motor. Learn why your car is costing 
you extra money to operate without VACU-MATIC See why 
your VACU-MATIC equipped car will leap away from traffic 
without sputter or hesitation. Discover a new driving thrill and 
enjoy the savings. Get the facts! Write todayl 

— — FREE OFFER COUPON 



Agents and 
Salesmen 

If you are Inter- 
ested In famine 
unuHiinl profits, 
cheek coupon. 
Exclusive terri- 
tories are now 
belnc granted. 



The VACU-MATIC Co., 



THE VACt'-MATIC COMPANY 
7617-121 W. Slate SI., Wauwutosa. Wis. 
Gentlemen: Please send me full particulars concerning 
theVacu-mntic and details of your Free Offer. This of 
course does nut obllgute me in any way. 



Name 

Address-. 



City 



□ Check hero If interested 



State 

in sellinc proposition. 
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If you don't care 
how old you look- 

YOU NEEDN'T BOTHER TO READ THIS ADVERTISEMENT 




TF you lived in a grass hut down 
X near the equator where the 
tropical sun was constantly rob- 
bing your skin of its natural oils, 
there might be some excuse for 
premature age lines in your face. 

But what's the sense of inviting 
wrinkles by removing the protec- 
tive oils from your face every time 
you shave, when there is Barbasol 
waiting to simplify that operation 
and keep your face looking 
young. 

Women know that a dry skin is 
death to beauty. Thai's why they 
use creams and bland oils ou their 
faces. 

Barbasol makes lather unneces- 
sary. It's so soothing that people 
use it for sunburn — so Barbasol 
makes shaving a joy and elimi- 
nates such pests as ingrown hairs 
because it enables the razor to 
make a clean job of it at the base. 

No brush, no lather, no rub-in. 
All you do is wet your face, spread 
on Barbasol and shave. 

Off come the whiskers in the 
most painless fashion and your 
face is left in the pink of condition. 

That, gentlemen, is why Barbasol 
is America's fastest-selling shav- 
ing cream. 



BARBASOL 
BLADES 

now 5 lor 15 ^ 

For only fifteen cents you 
can now buy 5 of those 
scalpel-keen Barbasol Blades 
that make shaving a joy. „ 

They're going like hot! 
cakt-M, men. Step up and get 
yours today. 

Shave the Barbasol wav. 

Soften your whi*kcr« with 
BarhaHol Shaving Cream 
and mow Viu down with 
Barha»oI Blades. It's the per* 
feet tthaviug combination. 



Tune in Sinuin* Sam — the liarbasot Unn — 
every Monday evening over the Columbia 
Drttadcasting System and every Friday 
evening over WL W 9 Cincinnati. {See your 
local newspaper fur time.) 




No Brush . No Lather • No Rub-In 



"/£ey <^/ <? ) w{ n HmK say 




you'll like their 
mildness too! 




i 



4 




What Bill Tilden says about Camels is worth 
any smoker's attention. "Playing competitive 
tennis day after day, I've got to keep in tiptop 
condition," says the "Iron Man of Tennis." "I 
smoke Camels, the mild cigarette. They don't 
get my wind or upset my nerves. I've smoked 
Camels for years. I never tire of their smooth, 
rich taste! Camels must be made from choicer 
tobaccos to be so mild and taste so good!" 



WRITER— Eileen Tighe 




REPORTER — Dick Hungerford 



—Turkish and Domestic — 

than any other popular brand. 

(Signed) R. J. Reynolds Tobacco Company 
Winston-Salem, N. C 

6 1935. R. J. Reynolds Tub. Co. 
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